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FIG . 1A 

Ant - TIM - 3 13A3 VH1 
V segment : 4 - 39 
D segment : 4 - 17 
I segment : JH150 

0 1 0 0 E S @ F G I V F S T 
CAG CIG CAG CIG CAG GAG TCG GGC CCA GGA CIG GTG AAG CCT TCG GAG ACC 1 

CDR ) 
i S i T C TV S G G S I SSRS Y 

CIG TCC CTC ACC TGC ACT GIC TCT GGT GGC TCC ATC ACC AGT AGA AGT TAC 2 

Y W G W I P GK GL ZWI G 
TAC TGG GGC TGG ATC CGC CAG CCC CCA GGG AAG GGG CTG GAG TGG ATT GGG 103 

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? CDR2 
S I Y Y S G F T Y Y N P S L K S & 

AGT ATC TAT TAT AGT GGG TTC ACC TAC TAC AAC CCG ICC CTC AAC AGT CGA 154 

v T I S V DI S K N O F S LK LS 
GTC ACC ATA TCC GTT GAC ACG TCC AAG AAC CAG TIC ICC CIG AAG CIG AGO 205 

CDR3 
S v T Å Å D T À V Y Y © A TG G F 

TCT GTG ACC GCC GCA GAC ACG GCT GTG TAT TAT TGT GCG ACA CGG GGG CCC 256 

Y : ? ? ? ? ? ? ? ? 8 G 2 G 
TAC GT SAC TAC GCC CAC TA T? SAC C? TG : 3 : CA : C : 

? ? ? 
CC CT : CTC 30 ? 

TV SS 
ACC TTC TC TCA 358 
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FIG . 18 

Anti - TIM - 3 13A3 VK1 
V segment : A27 
J segment : IKS 

E I VI TOS P G I L S 1 SP G 
GAN ATT GTG TIG ACG CAG TOT CCA GGC ACC CTG TCT TIG PCT COA GGG GAA Pool 

CDR 

RATIS C A S C S V S S 5 YI 
AGA GCC ACC CTC TCC TGC AGG GCC ACT CAG ACT CIT AGC AGC AGC TAC TTA 5 2 

- - - - - - - 

A W Y 2 0 K P G A R L L I Y G 
GCC TGG TAC CAG CAG AAA CCT GGC CAG GCT CCC AGG CTC CTC ATC TAT GGT 

COR2 
A S S R 4 TG I B D R F S GS GS 

GCA TCC AGC AGG GCC ACT GGC ATC CCA GAC AGG TTC AGT GGC AGT GGG TCT 154 

G D T I TE I S R L E P E D A 
GGG ACA GAC TTC ACT CTC ACC ATC AGC AGA CIG GAG CCT GAA GAT TTT GCA 205 

COR3 
V Y Y? 0 0 Y G S S 2 II FC 0 6 

GTG TAT TAC TOT CAS CAG TAT GGT AGC TCA CCG ATC ACC TTC GGC CAA GGG 256 

TRIE I K 
ACA CGA CIG GAG ATT JAA 307 
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FIG , 10 

13A3 NT VH1 
ATGAAGCACCIGTGGTTCTTCCTCCTGCTGGTGGCGGOTOCCAGATGGGTCCTGTCCCAGCTGCAGCTGCAGGAG 
TCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGI 
AGAAGTTACTACTGGGGCTGGATOCOCCAGCCCCCAGGGAAGGGGCTGGAGIGGATTGCGAGTATCTATTATAGT 
GGGTICACCTACTACAACCCGTCCCTCAAGAGTCGAGICACCATATCCGTTGACACGTCCAAGAACCAGTTCTCC 
CTGAAGOTGAGCTCTGTGACCOCCGCACACACCOCTCTGTATTATTGTGCGACAGGGGGCCCCTACGGTGACTAC 
GOCCACTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACOGTCTCCTCA 

13A3 AA VNI 
MKHLWFFLLIVAARAWVLSQLQIQESGPGIVKPSETLSLTCTVSGGSISSESYYWGWIRQPPGKGIEWIGSIYYS 
GFTYYNPSLKSRVTISVDTSKNOFSLKLSSVTAADTAVYYCATGGPYGDYAHWEDPWGOGILVTVSS 

13A3 NT VKI 
ATGGAAACCCCAGCGCAGCTTCTCTTCCTCCTGCTACTCTGGCTCCCAGATACCACCGGAGARATTGTGTTGACG 
CACTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGO 
AGCAGCTACTTAGCCTGGTACCAGCAGAAACCIGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGG 
GCCACIGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTICACICICACCATCAGCAGACTGGAG 
CCTGAAGATTTTGCAGTGTATTACTGTCACCAGTATGGTAGCTCACCGATCACCTTCGGCCAAGGGACACGACTG 
GAGATTAAA 

13A3 AA VK1 
METPAQLLFLLLLWLPOTTGEIVLTOSPGTISLSPGERATLSCRASOSVSSSYLAWYQOKPGOAPRILIYGASSR 
AIGIPDRESGSGSGIDITLTISELEPEDPAVYYCODYGSSPITFG GIRLEIK 
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FIG . 2A 

Anti - TIM - 3 8B9 VH1 
V segment : 4 - 59 
D segment : 4 - 17 
I segment : JH6B 

0 V 0 E S G ? G I V K S E T 
CAG GTG CAG CTG CAG GAG TCG GGC CCA GGA CTG GTG AAG CCT TCG GAG ACC part 

CDRI 
I S L T C I V S G G S I S R H Y W 

CIG TCC CTC ACC TGC ACT GTC TCT GGT GGC TCC ATC AGT CGT CAC TAC TGG 52 

- - - - - - - - - - - - - CDR2 
NE W I R o D P G K G W I G Y T 

AAC TGG ATC CGG CAG CCC CCA GEG AAG GGA CTG GAG TGG ATT GGG TAT ATO 103 

154 
H Y S S T N Y N S S L K S R V I 
CAT TAC AGT GGA AGC ACC AAC TAC AAT ICC TCC CTC AAG AGT CGA GTC ACC 

I S V D T S K N O F S L K L S S V 
ATA TCA GTA GAC ACG TCC AAG AAC CAG ITC ICC CIG AAG CTG AGC TCT GTG 205 

ODR3 
T A D I A V Y Y C A D T G Y Y 
ACC GCT GCG GAC ACG GCC GTG TAT TAC TGT GCG AGA GAT ACT GGG TAC TAC 

G M D I W ? C T T V T V S S 
GGT ATG GAC ATC TGG GGC CAA GGG ACC ACG GTC ACC GIC TCC TCA 307 



U . S . Patent Sep . 18 , 2018 Sheet 5 of 78 US 10 , 077 , 306 B2 

FIG . 28 

Anti - TM - 3 809 VK ) ( h Kappa ) 
V segment : A27 
I segment : JK4 

I VI TÔ S P G I SI S & C E 
GAA ATT GTS ITS ACG CAG TOT CCA GGC ACO CTG ICT TIG ICT CCA CGG GAA 

CORI 
R À I S C & Q S V S S S Y I 
AGA GCO ACC CTC TOC TGC AGG GCO ACT CAG AGI CIT AGC AGC AGC TAC TTA 

I Y 20 KP G D A P?ILI 
GCO TOG TAC CAG CAC ANA CCT GGC CAG GCT COC AGC CIC CTC ATC TAT GGT 103 

coea 
A S S A T S I O R S @ S G S 
GCA TCC AGC AGO GOC ACT GCC ATC CCA GAC ACG TTC AGT GGC AGT GGG TCT 1993 

Ô TD ESIT IL ? EDO A 
SGG ACA GAC TIC ACT CIO ACC ATC AGC AGA CTG GAG COT GAA GAT TTT GCA 205 

CDR3 
V Y Y © © © Y G & S 2 I 6 6 G 

GTG TAI TAC TGT OAG CAG TAT GOT AGC ICA CCI CIC ACT TIC 500 GGA GGG 

TK V E I K 
ACC AAG GTG GAG ATC AAA 307 
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FIG . 2C 

883 NI VAL 
ATGAAACATCTGTGGTTCTTCCTTCTCCTGGTGGCAGCICCCAGATGGGTCCIGICCCAGGTGCAGCTGCAGGAG 
TCGOCCCCAGGACTCGTGAAGCCITCOGAGACCCIGIOCCTCACCIGCACTCICICTOGIGGCICCATCAGICGT 
CACTACIGOAACTGGSTOOGGCAGCCCCCAGGGAASCGACIGGAGOGGATIGGGIATATOCATIACAGTGKPAGO 
ACCAACTACAATTOCICCCTCAAGZGTCGAGTCACCATATCASTAGACACGTCCNAGACCAGTTCTCCOTGADG 
CTGAGCTCTGTGAOCGCTGCGGACACGGOCGTCTATTACTGTGCGAGAGATACTGGGIACTACGGIATGGACATO 
TGGGGCCAAGCGACCACGGICACCGTCICCICA 

8B9 AA VMI 
MHLWFFIL . LVAAPRWISOVOLOESGPGLVKPSEILSLICTVSGGSISRHYWNWIROPPGKGLEWIGYIHYSGS 
TNYNSSIKSRVTISVDTSKORSIKLSSVTAADTAVYYCARDTGYYOMDIWGOGTTVIVSS 

8B9 NT VKI 
ATGGAAACCCCAGCGCAGCTICTCTTC ICTGCTACOOTGOCICCCAGATACCACCGGARAAATIGIGTIGOCG 
CAGICOCCAGGCACCCIGICITIGTSPICCAGGGGAAAGAGCCACCC72TCCTGCAGOGCCAG ' ICAGAGIGITAGO 
AGCAGCTACITAGCCTOGIACCAGCACAAACCTGOCCAGGCTCCCAGOCTCCTCATATATGGIGOATCCAGCAGG 
COCACTGGCAICCCAGACAGGTTCASTGGCAGTGGOTCTGGGACAGACTICACSOLACCATCAGCAGACIGGAG 
COTGAAGATITIGCAGIGTATTACTGICAGCACTATGGTAGOTOACCTCROCITIGG 
CGGAGCGACCAAGGOGGAGATCAAA 

689 A VKI 
MRTPAQLIELILLNLPDTICEIVLTOSPOTI : SI : SPERATLSCRASOSVSSSYLANYOQKPGQAPRLLIYGASSR 
ATGI PDAFSGSGSGTOFTLTISELEPEDFAVYYCOOYGSSPITFGCGTKVEIK 
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FIG . 34 

Anti - TIM - 3 8C4 VHI 
V segment : 4 - 59 
D segment : 4 - 17 
I segment JH6b 

Q v @ LQ ? G V KPS ET 
CAG GIG CAG CTG CAG GAG TCG GOC CCA GGA CTG GIG AAG CCT TCG GAG ACC 

CORTI 
I S I T C T V S & G S I S R Y Y W 
CIG TCC CTC ACC TGC ACI GIC TCT GGT GGC ICC AIC AGI CGT TAC TAC DGG 

CDR2 
S IR PP § 3 6 E W IG Y I 

AGC TGG ATC CGC CAC CCC CCA GGG AAG GOA CTG CAC TGG ATT CGG TAT ATC 103 

MY TG T N Y N ? S L K S V T 
CAT TAC ACT GGG AGC ACC AAC TAC AAC CCC TCC CTC AAG AGT CGA GTC ACC 154 

I S V D T S K N O F S L K L S S v 
ATA TCA GTA GAC ACG TCC AAG AAC CAG TTC TCC CTG AAG CTG AGC TCT CTG 205 

CDR3 
I AD TA V Y Y C A T D T GY 

ACC GCA GOG GAC ACG GCC GTG TAT TAC TGT GCG ACA GAT ACG GGC TAC 256 

307 
Y G M D V W @ @ @ T T V T V S S 

TAC GGT ATG GAC GIC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA 
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FIG . 3B 

Anti - TIM - 3 8C4 VKI 

V segment : A27 
I segment : JK4 

E I V I TO S G T L S L S P G E 
GAA ATT GTG ITG ACO CAG ICT CCA GGC ACC CTG TCT TTG TCT CCA GGG GAA 

CORI . 
R A T : 3 x R x 5 2 3 4 5 3 5 Y Z 

AGA GCC ACC CTC TCC TGC AGG GCC AGT CAG AGT GTT AGC AGC AGC TAC TTA 5 

. - - . - ' - ' - - ' . 

A W Y 0 K P G A B I L I Y G 
GCC TGG TAC CAG CAG AAA CCT GGC CAG GCT CCC AGG CTC CTC ATC TAT GGT 103 

CDR2 
A S S R A IG I ? D F S 6 S G S 

GCA TCC AGC AGG GCO ACT GGC ATC CCA GAC ACG TTC AGT GCC AGT GGG TCT 154 

G I D? I L T I S R L P D A 
GGG ACA GAC TIC ACT CTC ACC ATC AGC AGA CIG GAG CCT GAS GAT TIT GCA 205 

CDR3 

Y Y 0 0 0 Y G S S F L T F S 6 6 
CTO TAT TAC TGT CAG CAG TAT GCT AGC TCA CCO CTC ACT TIC GOC CGA GCO 256 

? ? ? ? ? ??? 
ACC AAG GTG GAG ATC AAA 307 
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FIG . 30 

804 NT VHT 

ATGAAACATCIGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATGGGTCCIGTOCCAGGTGCAGCTGCAGGAG 
TCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCACTGTCTCTGGTGGOTCCATCAGTOGT 
TACTACIGGAGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGIGGATIGGGTATATCCATTACACTOGGAGC 
ACCAAC12CAACCCCIC CICAXGAGICGAGTTACCATATCAGTAGACACGT CAAGAACCAGTTCIOCCIGAAG 
CIGAGCTCTGTGACCGCAGCGGACACSGCCGTGTATTACTGTGCGACAGATACGGGCTACTACGGTATGGACGTC 
TGGGGCCAAGGGACCACGGTCACCGTCTCOTCA 
84 _ AA - 1 
MKULNEFILLVAAPRWVESOVQLOESGPGIVKPSETLSLICTVSGGSISRYYWSNIROPPGKGLIWIGYIKYTGS 
TNYNPSIKSRVIISVDISKNOFSIKLSSVTAADTAVYYCATDTGYYGMOVWGOGTIVTVSS 
804 NT VKI 
AIGGAAACCCCAGCGCAGCTICTCTICCTCCTGCTACTCTGGCTCCCAGATACCACCGGAGAAATIGTGTIGACG 
CAGTCTCCAGGCACCCIGTCTTGTCTCCAGGGGAAAGAGCCACCCICICCTGCAGGGCCAGTCAGAGTGTTAGC 
AGCAGCIACTTAGCCTGSTACCAGCAGAAACCTGGCCAGGOTOCCAGGCTCCTCATCTATGGTGCAICCAGCAGG 
GCCACTGSCATCCCAGACAGGTTCAGIGGCAGTGGGTCTGCGACAGACTICACTCTCACCATCAGCAGACTGGAG 
CCTGAAGATTTTGCAGTGTATTACTCTCAGCACTATGGTAGCTCACCGCTCACTITCCGCGGAGGGACCAAGGTG 
GAGATCAAA 

f3C _ id _ XX . 
MET PADILFLL LWLPDTTGEIVLTOS PCTLSLSPGERATISCRASOSVSSSYLAWYOQKPGQAPRLLIYGASSR 
ATGIPDRESGSGSGTDFTLTISRLEPEDFAVYYCOQYGSSPLTFGGGTEVEIK 
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EIGA 
Anti - IIM - 31703 VHI 
Vsegment : 146 
D segment : 3 - 10 
segment : JH6D 

1 
Q v @ I v 0 S 6 A E K K 2 G A S 

CAG SIG CAG ITG GIC CAG TCT GGG GCT GAG GTG AAG AAG CCS GGG GCC ICA 

COR ! 
V K V S C K & S C Y I S Y 

GTC AAG OIC TOC 16C AG GCA TCT GGA TAC ACT TIC ACC AGC TAC TAT ATG 

COR ? 
8 W v B 0 G M @ I I 

CAC TOO GIG CGA CAG GCC CCT GGA CAA GGG CIT GAG TOG ATG GGA ATA ATO 03 

N ? Big D SI TAK 6 R 
AAC CCI AGG GGT GAT AGO ATA XIC TAC SCA CAG AAG TIC CAG GOC AGA GTO 154 

I M T & D T S T T V Y M L S S 
ACC ATS2CC ASG GAT ACG TCC ACG AGC ACA GTC TAC ATG GAG OTG AGO AGO 205 

C063 
{ } : 5 T T , U , Y ( 1 ) - Y 

CTG AGA TCT GAG GAC ACC GCS CT6 TAT TAC TGT GOS AGA GAT TTC TAT GOT 256 

5 C N YG M V W C G TV 
TCG GGA AAC TAC TAC TAC GGT ATG GAC GTC TGG GCC CAA GGG ACO ACG GTC 307 

? V S S 
AC TC , TCC TA 358 
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FIG . 4B 

Anti - TIM - 31703 VKI 
V segment : A27 
I segment : K5 

E I V D T 0 S 6 I L S S P G & 
GAA ATT GTG TIG ACG CAG ICT CCA GGC ACC CTG TCT ITG TOT CCA GGG GAB 1 

CDRI 
R & T L SCRIS S V S SS Y L 

AGA GOC AOC CTC ICC TGC AGG GCC AGT CAG ACT GTT AGC AGC AGC TAC ITA 

A W Y D Ò K P G A R 1 I I Y G 
GCC TGG TAC CAG CAG AAA CCI GGC CAG GCT CCC AGG CTC CTC ATC TAT GGT 103 

CDR2 
A S S R A T? I P D F S GS GS 
GA TCC GC AGG GCC ACI GGC ATC CCA GAC AGG TIC AGI GGC AGT GGG TCI 154 

G I F T LT I S R L P ZDF A 
GGG ACA GAC TTC ACT CTC ACC ATC AGC AGA CTG GAG CCT GAA GAT ITT GCA 205 

COR3 
V Y Y © Y S S P I T F 6 0 6 
GG TAT IAC IGT CÁC CG TAY GGY AGC IC CCG AIC ACC TTC GC CAA CSG 255 

I R I E 1 x 
ACA CGA CIG GAG ATT AAA 30 ? 
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FIG . 40 

17C3 NT VH1 
ATGGACTGGZCCTGGAGGGTCTTCTGCTIGSTGGCIGTAGCICCAGGIGCICACTCCCAGGIGCAGITGGTGCAG 
ICTGGGGCTGAGGIGAAGAAGCCTGGGGCCICAGTGAACOTCTCCIGCAAGGCATCTGGATACACTITCACCAGO 
TACTATATGCACTGSGTGCGACAGGCCCCYGGACAAGGGCTTGAGTGGATGGGGATAATCAPCCCTAGGGGTGT 
AGCATAATCTACGCACAGAAGIICCAGGGCAGAGTTACCATGACCAGGGACACGTCCACGAGCACAGTCTACATG 
GAGCIGAGCAOCCISAGATCIGAGGACACGGCCGTGTATTACTGTGCGAGAGATTTCTATGGTICGGGALACTAC 
TACTACGGTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA 
1703 AA VHI 
MOWTKRVECILAVAPSAHSQVOLVOSGAEVEKEGASVKVSCKASGYTFTSYYMHWVROAPCOGLIWMGIINPRGD 
SIIYAOKPOGRVTMTRDTSTSTVYMELSSIRSEDTAVYYCARDFYGSGNYYYGMDVWGOGTIVTVSS 

1703 NT VKI 
ATGGAAACCCCAGOGOAGCTICICTTCCTCCTGCTACTCTGGCTCCCAGATACCACCGGAGAAATTGTGTTGACG 
CÁGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGIGTTAGO 
AGCAGCTACTTAGCCTGGIACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGG 
GCCACIGGCAICCCAGACAGGIICAGTGGCAGTGGGTCTGGGACAGACITCACTCTCACCATCAGCAGACTGGAG 
CCTGAAGATTTTGCAGTGTATTACTGICAGCAGTATGGTAGCTCACCGATCACCTIOGGCCAAGGGACACGACTG 
GAGATIGA 

1703 _ AA VK2 
METPAQLLFLLLLWLEDTIGEIVLTQIPGTLSLSPGERATISCRASQSVSSSYLAWYOQKPGQAPRLLIYGASSR 
ATGI PDKFSGSGSGTDET . TISKLEPEDEAVYYCOQYGSSEITFGOGTRLEIK 
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FIG . 5A 

Anti - TIM - 3 9F6 VHI 
V segment : 3 - 11 
D segment : 6 - 19 
I segment : JH6b 

V @ LV ES G G C I V K PG & S 
CAG GTG CAG CTG GTG GAG TCT GGG GGA GGC TIG GTC AAG CCT GGA GGG TCC 1 - 

CDRI 
: . R : 3 1 1 4 3 5 6 7 8 3 2 1 7 4 

CTG AGA CTC ICC IGT GCA GCC TCT GGA TIC ACC TIC AGT GAC TAC TAC ATG 
CDR2 

S W I R 0 A P G K 6 L V S I 
AGC TGG ATC CCC CAG GCT CCA GGG AAG GGG CTG GAG TOG GTT TCA TIC ATT 103 

LLLLLLLLLLLL 

S G G C S T I Y Y A D S v K 6 R E 
AGT GGT GGT GOT AGT ACO ATA TAC TAC GCA GAC TCT GTG AAG GGC CG4 TTC 154 

T I S R D N A K N S L 5 L M N S 
ACC ATC TCC AGG GAC AAC GCC AAG AAC TCG CIG TIT CTG CAA ATG AAC AGO 205 

CDR3 
1 . R V E D T V Y Y CAR D6 Y S 

CTG AGA GIC GAC GAC ACO GCT CTG TAT TAC TGT CCC AGA GAT GCC TA ' T ACC 256 

S 6 W Y Y YG M D V W G C GTA V 
AGT GGC TGG TAC TAC TAC GGT ATG GAC GTC IGG GGC CAA GGG ACC GCG GTC 307 

T V S 
ACC GTC TCC TCA 356 
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FIG . 5B 

Anti - TM - 3 9F6 VKI 
V segnient : L18 
I segment : JK1 

A I @ I : T S P S S I S A S V Û D 
GCC ATC CAG ITG ACC CAG TCT CCA TCC TCO CTG TCT GCA TCT GTA GGA GAC * * * 

CDRI 

R V T I 1 C R A S O G I S S A A 
AGA GTC ACC ATC ACT TGC CGG GCA AGT CAG GGC ATT AGC AGT GCT TTA GCO 5 2 

CDR2 
W Y © © K P C A P K L L I Y D A 
TGG TAT CAG CAG AAA CCA GCS AAA GCT CCT AAC CTC CTG ATC TAT GAT GCC 103 

S S L E SGV S & S G SG S G 
TCC AGT TTG GAA AGT GGG GTC CCA TCA AGG TIC AGC GGC AGT GGA TCT GGG 154 

I D F T I T I S S L 0 F E D F A T 
ACA GAT TTC ACT CTC ACC ATC AGC AGC CIG CAG CCT GAA GAT TIT GCA ACT 20 205 

CDR3 
Y Y C EN S Y P T F G 0 G I 

TAT TAC TGT CAA CAG TIT AAT AGT TAC CCT CGG ACG TTC GGC CAA GGG ACC 255 

KVE I K 
AAG GIG GAA ATC AAA 307 
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FIG . 50 

Anti - TIM - 39F6 VK2 
V segment : A27 

I segment : JK4 

E I V T S F G T LS LSP G E 
GAA ATT GIG TIG ACG CAG TCT CCA GGC ACC CTG TCT TTG TCT CCA GGG GAA paneb 

CDR1 
R A T S CBA 0 S V S SS Y I 

AGA GCC ACC CTC TOC TGC AGG GCO AGT CAG AGT GTT AGC AGC AGC TAC TTA 4 ) N ) 

A W Y @ K P G A P R I LI YG 
GCC IGG TAC CAC CAG AAA CCT GGC CAG GCT CCC AGC CTC CTC ATC TAT GGT 103 

CDR2 
A S S R A T I P D R P S 6 S 6 5 

GCA TCC AGC AGG GCC ACT GCC ATC CCA GAC AGG TTC AGT GGC AGT GGG TCT 154 

6 I D F T I T I B L e E D F A 
GOG ACA GAC TIC ACT CTC ACC ATC AGC AGA OTG GAG CCT GAA GAT TIT GCA 205 

COR3 
V Y Y C 0 0 Y G S S L T F G G G T 

GTC TAT TAC TGT CAG CAG TAT CGT AGC TCA CTC ACT TTC GGC GGA GGG ACC 

K V E I K 
AAG GTG GAG ATC AAA 307 
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FIG , 51 

Anti - TIM - 3 9FO VK3 
V segment : A27 
I segment : JK4 

E I VI I S P G II SL S Em 
GAA ATT CTG TIG ACG CAG TCT CCA CGC ACC CIG TCT TIG TCT CCA GGG GAA 3 

CORÍ 
B AT IS Ck AS S V S SS Y I 

AGA CCC ACC CTC TOC ICC AGG GCC AOT CAG ACT OIT AGC AGC ACC TAC TTA 52 

A W K G A À I II Y6 
GCC IGC TAC CAG CAG AAA CCT GGC CAG GCT CCC AGC CTC CTC ATC TAI GGT 103 

CDR2 
A S S A I 2 D F S S S 

GCA TOC AGC AGG GCC ACI GGC ATC CCA GAC AGG TIC AGT GGC AGT GGG ICT 154 

G DESI I R EP E DE 2 
GOO ACA GAC TO ACT CTC ACC ATC AGC AGA CTG GAG CCT GAA GAT UIT GCA 205 

CORS 
V Y Z 0 6 S S T @ G G 
T : 7 : TP . TG CAY CAY GGT - TCA CÓ CT , CT SC GC : : GG go 

307 
T K V E 

AOC AAG GIG GAG AX AAA 
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FIG . SE 

9F6 NT VH1 
TGGAGTTIGOSCIGAGCTGGGTTTTCCTIGTTGCTATTATAAAAGGTGTCCAGTGTCAGGIOCAGCTGGTGGAGI 
CTGGGGGAGGCTTCGTCAAGCCTGGAGCGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCITCAGTGACI 
ACTACATGAGCTGGATCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTTICATTCATTAGTGGTGGTGGTAGTA 
CCATATACTACGCAGACICIGTGAAGGCCCGATI ACCATCTCCAGGGACAACGCCAAGAACTCGCTGITICTGC 
AAATGAACAGCCTGAGAGTCGAGGACACGGCTGTGTATTACTGTGCGAGACATGGCTATAGCAGTGGCTGGTACT 
ACTACGGTATGGACGICIGGGGCCAAGGGACCGCGGICACCGTCICCTCA 

956 AA VH1 
MEFGLSWVFIVALIKGVOCOVOLVESGGGLVKEGGSLRLSCAASGFTFSDYYMSHIRQAPGKGLEWVSFISGGGS 
TIYYADSVKGRETISRDNAKNSLFLOMNSLAVEDTAVYYCARDGYSSGWYYYGMDVWGOGTAVIVSS 
946 NT VK1 
ATGGACATGAGGGTCCCCCCTCAGCICCTGGGGCTTCTGCTGCTCTGGCTCCCAGGTCCCAGATGTGCCATCCAG 
TTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGIAGGAGACAGAGICACCATCACTTGCCGGGCAAGTCAGGCC 
ATTAGCAGTGCTTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCACI 
TIGGAAAGTGGGGTCCCATCAAGGTICAGOGGCAGTGGATCTGGGACAGATTTCACTOTCACCATCAGCAGCCTG 
CAGCCTGAAGATTTTGCAACTTATTACTGTCAACAGTTTAATAGTTACCCTCGGACGTTCGGCCAAGGGACCAAG 
GTGGALATCAAA 
9F6 _ AA VK1 
MDMRVPAQLLGLI . LLWIPGARCAIOLTOSPSSLSASVGDRVTITCRASOGISSALAWYQOKPGKAPKLIIYDASS 
LESOVESRESGSGSGTDETITISSI : CPEDFATYYCOQENSYPRIFCOGTKVEIK 
9F6 _ NT _ VK2 
ATGGAAACCCCAGCGCAGCTTCTCTTCCTCCTCCTACTCTGGCICCCAGATACCACCGGACAAATTGTGTTGACG 
CAGICTCCAGGCACCCTGTCTTTCICICCAGGGGAAAGAGCCACCCTCTCCTGCACGGCCAGTCAGAGTGTTACO 
AGCAGCTACTTAGCCIGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGG 
GCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGICTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG 
CCIGAAGATTITGCAGTGTATTACIGTCAGCAGTATGGTAGCTCACTCACTTTCGGCGGAGGGACCAAGGTGGAG 
AICAAA 

9F6 AA VK2 
METPAQLLFILI : LWLPDTTGEIVITOSPGTISI : SFGEPATLSCRASQSVSSSYIAWYQOKPGQARALI : IYGASSR 
ATGIEDRFSGSGSGTOFTITISRI , PEDFAVY7CQOYGSSLTEGCGTXVEIK 
9F6 NT VK3 

ATGGAAACCCCAGCGCAGCTTCTCTTCCTCCTGCTACTCTGGCTCCCAGATACCACCGGAGAAATTGTGTTGACG 
CAGTCTCCAGGCACCCTOTCTTTGTCTCCAGOGGAAAGAGCCACCCICTCCTGCAGGOCCAGICAGAGTGTTACO 
AGCXGCTACITAGCCTGGTECCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGCAGG 
GCCACTGGCATOCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTICACTCTCACCATCAGCAGACIGGAG 
COTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATOGTAGTCACCGCIDACTTTCGG 
CGGAGGGACCHAGGTGGAGATCAAZ . 

CF6 AA VK3 
METPAQLIFIILI : WLPDTTGEIVETOSPGTLSLSPGERATLSCRASQSVSSSYLAWYQOKPGOAPRILIYGASSR 
ATGIPDRFSGSGSGTIFTITISRIEPEDFAVYYCOOYGSSPITFGGGTKVEIX 
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FIG . 6A 

Anti - TIM - 3 364 VHI 
V segment : 3 - 11 
D segment : 6 - 13 
I segment : JH60 

O V LV KS G G G LYK G GS 
CAG GIG CAG CTG GTG GAG TCT GGG GGA GGC TTG GTC AAG CCT GGA GGG TCC - - 

ODR ) 
I R I S C À S G F T F S D Y Y V 

CIG AGA CIC TCC TGT GOA GCC TCT GGA TTC ACC TTC AGT GAC TAC TAC AIG 5 2 

CDR2 
S w I © A ? G K 6 LE VS FI 

AGO TGG ATO CGC CAG GCT CCA GGG AAG GGG CTG GAG TGG GTT TCA TTC ATT 103 

S T S SIIYYAD SVK 6 E 
AGT ACT AGT GGT AGT ATC ATA TAC TAC GCA GAC TCT GTG AAG GGC CGA TTC 154 

T I S R D N A K N S L Y L 0 M N S 
ACC AIC TCC AGO GAC AAC GCC AAC AAC TCA CTG TAI CTO CAA ATG AAC AGC 205 

CDR3 

I R D T A V Y Y C A E G Y S 
CTG AGA CCC GAS GAC ACG GCT GTG TAT TAC TGT GCG AGA GAA GGC TAT AGO 256 

S S W 3 Y Y GM D V W G 0 6 T T 
AGC AGC TGG TCC TAC TAC TAC GGT ATC GAC CTC TGG GGC CAA GGG ACC ACG 307 

V T V S S 
GTC ACO GIC TCC ICA 358 
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FIG . 68 

Anti - TIM - 3 3G4 VK ) 
V segment : A27 
I segment : IKS 

E I VI TOS P G TLS IS ? G 
GAA ATT GTG TTG ACG CAG TCT CCA GGC 4CC CTG TCT TTG TOT CCA GGG GAA 

CDKI 
? A TI S CRAS S V S S S Y L 

AGA GCC ACC CTC ICC TGC AGG GCO AGT CAG AGT GTT AGC AGC AGC TAC ITA 62 

A W Y Q Q K F G O P R I I Y G 
GCC TGG TAC CAG CAG AAA CCI GGC CAG GCT COC AGG CTC CTC AIC TAT GGT 103 

CDR2 
A S S R A T 6 I P D F S 6 S 6 S 

GCA TCC AGC AGG CCC ACT CCC ATC CCA GAC AGG TTC AGT CCC ACT GGG TCT 154 

G TD FILI I R L E B E D F 4 
COG ACA CAC TTC ACT CTC ACC ATC ACC ACA CTG GAG CCT GAA GAT TIT CCA 205 

CDR3 

256 GTG TAT TAC IGT CAG CAG TAT GGT AGC TCA CCG ATC ACC TIC GGC CAA GGG 

T K L E I K 
ACA CGA CTG GAG ATT AAA 307 
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FIG . 6C 

304 NT VH1 
ATGGAGTTTGGGCTGAGCTGGGTTITCCTTGTTGOTATTATAAXAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAG 
TCTGGGGGAGGCTTSGICAAGCCTGGAGGGTCCCTGAGACTICCTGTGCAGCCTCTGGATTC & CCTICAGTGAC 
TACTACATGAGCTGGATCCGCCAGGOTCCAGGGAAGGGGOTGGAGTGGGTTICATICATTAGTACTAGTGGTAGT 
ATCATATACTACGCAGACTCTGTGAAGGGCCGATTCACCATTICCAGGGATAACGCCAAGAACTCACTGTAICIG 
CALATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACIGTGCGAGAGAAGGGTATAGCAGCACCIGGTCO 
TACTACTACGCTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCICA 

364 AA VH1 
MEEGLSWFLVATIKOVOCOVOLVESGGGLVKPGGSIRLSCAASGETESDYYYSWIROAPGKGLEWVSFISTSGS 
IIYYADSVKGRFTISRONAKNSLYLOMNSLRAEDTAVYYCAREGYSSSWSYYYGMDVWGOGITVTVSS 
364 NT VE1 

ATGGAAACCCCAGCGCAGCTICICITCCTCCTGCTACTCTGGCICCCAGATACCACCGGAGAAATIGTGIIGACG 
CAGTCTCCAGGCACCCTGTCTTIGTCTCCAGGGGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGO 
ACCAGCIACTTAGCCIGCTACCAGCACAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGIOCATCCAGCAGG 
GCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGOTCTGCGACAGACTTCACTCTCACCATCAGCACACTGGAG 
CCTGAAGATTTTGCAGTGTATTACIGTCAGCAGTATGGTAGCTCACCGATCASCTTCGGCCAAGGGACACGACTG 
GAGATTAAA 

364 AA VK1 
METPAOLUFI . LLLWIPDTTGEIVLTOSPGTLSLSPGERATLSCRASOSVSSSYLAWYQOKPGQAPRLLIYGASSR 
ATGIPDRFSGSGSGIDFTITISRIEPEDFAVYYCOOYGSSPITFGOGTRIEIK 
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FIG . 7A 

Anti - TIM - 317C8VHI 
V segment : 3 - 11 
D segment : 6 - 19 
I segment : JH6b 

V O V E S G G G L V K P G G S 
CAG GTG CAG CTG GTG GAG TOT CGC GGA QOC TTS GTC AAC CCT GCA COC TOC 

CER1 
I R L S 0 À A S G & T F S D Y Y M 

CTG AGA CTC TCC TGT GCA GOC TCT GGA TTC ACC TTC AGT GAC TAC TAC ATG 5 

SW I R Q A G K G I W S F I 
AGC TGG ATC CGC CAG GCT CCA GGG AAG GGG CTG GAC TGG GTT TCA TTC ATT 103 

CDR2 
S 3 G S II Y Y A D S VKG RF 

AGT AGT AGT GOT AGT ATC ATA TAC TAC GCA GAC TCT GTG AAG GGC CGA TTC 154 

T I S R D N A K N 5 LYD 0 
ACC ATC ICC ACG GAC AAC 6CC AAG AAC TCA CIG TAT CIG CAA AIG AAC AGO 205 

COR3 
I B A B D T V Y Y C À D G Y S 

CTG AGA CCC GAG GAC ACG GCT CTC TAT TAC TOT GCO AGA CAT GCG TAT AGC 255 

" s G E + Y : M D 7 8 3 9 6 T T 
AGT GGC IGG GAC TAC TAC GGT ATG GAC GTC TGG GGC CAA GGG ACC ACS GTO 307 

TV 5 S 
ACC CIC TOC TOA 358 
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FIG . 78 

Anti - TIM - 3 1708 VKI 
V segment : A27 
I segment : IK4 

E I Y I T O S D G T L S L S G E 
GAA ATT GTG TTG ACG CAG ICT CCA GGC ACC CIG TOT ITG ICT CCA GGG GAA 

CDRI 
R A T S CRAS Q S S S S 1 L 

AGA GCC ACC CTC ICC ICC AGG GCC AGT CAG AGT GTT AGO AGC AGC IAC TTA 52 

103 
À W Y 0 K P G A P R I 1 I Y G 

CCC TGC TAC CA CAC AAA CCT GCC CAO GOT CCC ACC CTC CTC ATC TAI GO 

COR2 
À S S R A TG I P D R F S GS GS 

GCA ICC ACC AGG GOC ACT GGC ATC CCA GAC AGO TTC AGT GGC ACT GGO TCT 154 

84 m 681 205 
G D F T I T I S R L E P D F A 
GOG ACA GAC TTC ACT CTC ACC ATC AGC AGA CTO GAG CCT CAA GAT TIT GOA 

CDR ? 
V Y Y C 0 C Y G S S P L I F G C G 

GIG TAT TAC TGT CAG CAG TAT GGT AGC TICA CCG CTC ACT TTC GGC GGA GGG 256 

307 
T K V E I K 

ACC PAG GIG GAG ATC AAA 
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FIG . 70 

1705 _ NT _ VH1 
ATGGAGTTTGGGCTGAGCTGGGTITICCTIGITGCTATTATAAAAGGTGTCCAGTGTCAGGTGCAGCTGGTGGAG 
TCTGGGGGAGGCTTGGTCAAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTGAC 
TACTACATGAGCTGGATCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTTTCATTCATTAGTAGTAGTGGTAGT 
ATCATATACTACGCAGACTCTGIGAAGGGCCGATTCACCATCTCCAGGGACAACCCCAAGAACTCACTGTATCIG 
CANATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAGATGGGTATAGCAGTGGCTGGGAG 
TACTACGGTATGGACGICTGGGGCCAAGGGACCACOGTCACCOTCTCCTCA 
1708 AA VH1 
M5FQLSWVFLVAIIKGVQCQVQEVESGGGLVKPGGSLRLSCAASGETESDY YMSWIRQAPGKGLEWVSFISSSGS 
IIYYADSVKGRFTISRDNAKNSIYIQMNSLRAEDTAVYYCARDGYSSGWEYYGMDVWGOGTTVTVSS 

1708 NT VKI 
ATGGAAACCCCAGCGCAGCTTCTCTTCCICCTGCTACTCTGGCTCCCAGATACCACCGGAGAAATTGTGTTGACG 
CAGICICCAGGCACCCTGTCTTIGTCICCAGGGGAAAGAGCCACCCTCTCCTGCAGCGCCAGTCAGAGTGTTAGO 
AGCAGCTACTTAGCCTGGIACCAGCAGAAACCIGGCCAGGCTCCCAGGCTCCICATCTATGGTGCATCCAGCAGG 
GCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG 
CCTGAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGTAGCTCACOGOTCACTTTCGGCGGAGGGACCAAGGTG 
GAGATCAAA 

1708 AÄ VKI 

METPAOLLFLLLLWLPDTTGEIVETOSPGTLSLSPGERATLSCRASOSVSSSYLAWYOQKPGQAPRILIYGASSR 
ATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPITFGGGTKVEIK 
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FIG . SA 
Sequence Alignment for Heavy Chain Variable Regions 

1 

- 

1 

3A3 
E 

& 04 
1703 
9F6 
364 
3702 

FR1 CORI FAZ CDRZ OLOLOESGPGLVKPSETLSLICIVSGGSISSRSYYWONIROPPGKGIEWIGSIYYSGFT 
QVOLOESGPGLVKPSETLSLTCTVSGGSIS - - RHYWNKIROPPGKGLEWIGYIKYSGST 
OVOLQESGPGIVKPSETISI1C7VSGGSIS - - RXYWSWIROEPGKGLIWIGYIEYTGST 
OVOLVOSGAEVKKEGASVKVSCKASCYTFI - - SYYMINVRQAPCOGLIWMGIINPRODSI 
QVOLVESGGGLVKPGGSIRLSCAASGETES - - DYYMSKIRQAPGKGLEWVSFISGGGSTI 
QVOLVESGGGLVKPGGSLAISCAASCHTES - - - - - DYYMSWZROAPGKGLEWVSEISISGSTI 
OVOLVESGGGLVKFGGSLRI : SCAASGETFI - - DYYMSKIRQAPGKOLEWVSFISSSGSTI 
* : * * : * * i * * . : : : : * . * * : : : : * | * ; * * . * * : * * * * : , * * 

NO _ * ( ti 

i 

106 
105 

33A3 
889 
804 
2703 
976 
364 
2100 

r - WONN OO - ir - ri - i r - r - r - r 

CDR2 FR3 CDR3 
YYNFSLKSRVIISVDTSKNOFSIKI - SSVTAADTAVYYCAT - - - - GG - - - PYGDYAHWEDP 
NYNSSIKSAVTISVDISKVOFSLKISSVIAADTAVYYCARD - - - - - TG - - - - - - ZYG - - - - - - - - - MOI 
NYNPSLKSRVEISVDTSKNQFSLKUSSTAADTAVYYCANO - - - 13 - - - YYG - - - - - MOV 
IYACKFOGPVTMTRDTSTSTVYMEISSERSEDTAVYYCARDFYGSGNY - YYG - - - - - MOV 
YYADSVK GRFTISRDNAKNSLELOMNSLAVEDTAVYYCARDGYSSGWY - YYG - - - - - - - MOV 
YYADSVKGRETISRDNAKNSLYLOMNSCRAEDTAVYYCAREGYSSSWSYYYG - . . . . . . . . . MOV 
YYADSVKGRFTI SRONAKNSLYLOMNSIRAEDTAVYYCARDGYSSGWE - YYG - - - - - - MDV 

* . . . * . * : ; * , i . . . : : : . * * * * * * * * * * * : * 
FR4 

WGOGTI VTVSS 123 
WGOGTTYTVSS 117 
WGOGIIVIVSS 117 
WGOGTTVTVSS 
WGOGTAVIVSS 
WGQGITVIVSS 
HGUETTYSS 
* * * * * * 

13A3 
389 
804 
1723 
386 
3G4 
1708 

- - i e * * ' NNW 

ri Www 
FIG . 8B 

VH Region Sequence Designation 
SEQ ID NO : 

VA CDRI CON2 COR3 V ariant 
13A3 , 13A334 41 34 41 4653 46 115 116 

( P1027 
112 

( N6OQ ) 
117 
( P1024 ) 

113 

( N6OS ) 
118 

( P1024 ) 

114 

{ NEOA ) 
119 
N6OQ , 
P1024 ) 

( 0101E ) 
364 

( N500 , 
D1015 ) 

- - - - - - - - - - + - - - - - - - - - - - - - - 

889 . 35 42 54 120 
( 561P } 

36 43 48 SS 8C4 . 
17C3 
9F6 . 

44 49 

138 145 
56 
57 121 

( A1087 ) 
51 364 . 

1708 52 59 
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HG . 9A 

Sequence Alignment for Light Chain Variable Regions 
FRZ 

13A3 
1703 
3G : 
889 
CA 

SF 3 : 
1708 
956 VK2 
9F6 K1 . 

CORI CDRZ 
EIVITOSPGTLSLSPGERATLSCRASOSVSSSYLAVIOQKPGQAPRILIYGASSRATGIP 
EIVLTOSPGTLSISPGHRAILSOFASOSVSSSYIANYOOKPGOAPRLIIYGASSRATSIP 
EIVLTQSPGTLSISPGEPATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGIP 
EIVITASPOTISISPGERATISCRASOSVSSSYLAXYOOKPGOAPRILIYGASSRATGIP 
EIVLIQSEGILSIS GERAILSCRASOSVSESYLANYQOKEEQAPRLIIYGASSRATGIP 
EIVLTOSPGTLSISPGEPATLSCRASOSVSSSYLOWYQOKPGQAPRILIYGASSRATOIP 
EIVLTOSPGILSLSPGERATLSCRASQSVSSSYLAWYQOKPGQAPRILIYGASSRATGIO 
EIVLTOSPGTLSLSPGERATLSCEASOSVSSSYLANYOQKPGOAPRLLIYGASSRATGIP 
AIGLIOSPSSLSASVGDRVTITCRASOGISSA - ISWYCOKPGKAPKLLIYOASSIESGVP 

60 
60 
60 
60 
60 

60 
59 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

13A3 
1703 
364 
889 
& 04 
OF6 VK3 
3708 
9F6 VK2 
956 VK1 

CDR3 FR4 
DRFSGSGSGIDEOLTISPLEPEDFAVYYCQOYGSSPITFGOGTRLEIK 
DRESGSGSGIOFILTISRLBPEDFAVYYCOQYGSSPITECOGIRLEIK 
DAFSGSGSGTOELT ISRLEPEDFAVYYCOCYGSSPIFFGOGTRLEIK 
DRFSGSGSGTCFTLIISRLEPEDFAVYYCQOYGSSPLIFGGGTKVEIK 
DRESGSGSGTDFILIISELEPEDFAVYYCOOYGSSPLIEGGGTKVEIK 
DRFSCSGSGTDEILTISRLEPEDFAVYYCQOYGSSPLIFGCGTKVEIK 
DRESGSGSGI0673T ISRLEPROFAVYYCOOYGSSPLIPGGGTKVEIK 
DRESGSGSGTOFILTISALEPEDIAVYYODOYGSS - L ' EGGGTKVEIK 
SRFSGSGSGTOFTLTISSLOPEDFATYYCOOENSYPRÍFGOGTKVEIR 

108 
108 
108 
108 
108 
108 
108 
107 
107 

?? ??? ??? ??? ??? ??? ??? ??? ??? * ?? ; ? ?? ? ??? ??? ??? ?? ? ? ? ' ??? ?? ??? ? ??? ?? ??? ??? ??? ? ? ? ? ??? ??? ??? 
- - - - - - - - - - - - - 

FIG . 9B 

Light Chain Sequence Designation 
SEQ ID NO : 

COR3 CDR2 
O NO : 

CDR3 
1343 64 66 

64 66 

8888888 * 3 
64 

883 
8C4 
1703 
9F6 ( VK1 ) 
9F6 ( VK2 ) 
9F6 ( VK3 ) 
3G4 
1708 

66 
57 

68 
69 

59 
68 
70 
71 
69 

68 68 
69 

64 
64 61 

60 
62 

56 
66 
66 64 
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FIG . 10 

Sequence alignment of the heavy chain of 13A3 . IgG1 . 3f and variants 
DU 

22 , 2 

TIM3 . 5 
TIM3 . 11 
TIM3 . 12 
TIM3 . 15 
TIM3 . 10 
TIM3 . 18 
TIM3 , 14 
TIM3 . 16 
TIM3 . 15 
TIM3 . 17 

QLOLOESGPGIVKPSETLSLICTVSGGSISSESYYWGWIROPPGKGLEWIGSIYYSGETY 
QUQLQESGPGIVKPSETISLICTVSGGSISSRSYYWGWIRQPPGKGLEWIGSIYYSGHTY 
OLOROESGPGIVKPSETISLTCIVSGGSISSRSYYWGWIROPPGKGLEWIGSIYYSGETY 
OLOLOESGPGIVKPSETLSLTCTVSGGSISSRSYYWGWIROPPGKGLEWIGSIYYSGETY 
QUQIQESGPGIVKPSETLSLTCTVSGGSISSRSYYWGWIRQPPCKGLEWIGSIYYSGETY 
CLOLOESGPGIVKPSETLSLICIVSGGSISSASYYWGWIROPPGKGLEWIGSIYYSGETY 
OLCLOESGPGLVKPSETLSLICTVSGGSISSRSYYWGWIROPPGKGLEWIGSIYYSGPTY 
QLOLQLSGPGLVIPSETLSLTCTVSCOSISSRSYYWGWIRQPPGKGLSWIGSIYYSGETY 
CLOESGPGIVKESETI : SLIIVSGGSISSESYYWGWIROPPGKGIEWIGSIYYSGFTY 

QLOLQESGPGLVKPSETLSLICTVSGGSISSRSYYWGWIROPPGKGLEWIGSIYYSGFTY 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TTM - L ' ) , 

TIM3 . 11 
- 2 - - 

ya ) - - 

- - - - - - - - - - - - - - 

TIM3 . 10 
TIM3 . 18 
TIMS . 14 
TIM3 . 16 
TIM3 . 15 
TIM3 . 17 

YNPSLKSRVTISVDTSKNOFSIKLSSVTAADTAVYYCATGGPYGDYAHWEDPWCOSTLVT 
YSPSLKSRVTISVETSKNOE ' SLKLSSVTAADTAVYYCATGGPYGDYA : WFDPWGOGTLVT 
YAPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGGPYGDYAHWEDPWGOGTIVT 
YNPSLKSRVTISVDTSKNOFSIKLSSVTAADTAVYYCATGGPYGDYAHWFEPWGOSTLVI 
YOPSIKSAVIISVOTSKNOFSLKLSSVIAADAVYYCARGGPYGOYAHWFDPWGOGTI : VT 
YOPSLKSRVTISVDTSKNOFSLKLSSVT ADTAVYYCATGGPYGDYAUWFEPWGOGTILVI 
YNPSLKSRVTISVDTSKNOFSLKLSSVTAADTAVYYCATGGPYGDYAHWFDVWGOGTLVT 
YNPSIKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCATGGPYGDYA ! IWEDIWGQGTI : VT 
YNPSLKSRVTISVOTSKNQFSLKLSSVTAADTAVYYCATGGPYGDYAHWEDYWGOGTLVI 
YOPSLKSRVTISVDTSKNOFSLKLSSVTAADTAVYYCATGGPYGDYAHWFDYWGOGILVT 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

w 

- - - - - TIM3 . 5 
TIM3 , 11 
TIM3 . 12 
TIM3 . 13 
TIM3 . 10 
TIM3 . 13 
TIM3 . 14 
TIM . 16 
TIM3 . 15 
TIM3 . 17 

VSSASTKGPSVEPLAFSSKSTSGGTXALGCIVKDYFPEPVTVSWNSGAITSGVUTFPAVI 
VSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYPPEPVTVSWNSGALTSGVRTFPAVL 
VSSASTKOPSVEPLAPSSKSTSGGTAALGCIVKDYSPEPVTV WNSGALISGVHTSPAVL 
VSSASTKGRSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVETFPAVL 
VSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVRTFPAVL 
VSSASTKGPSVEFLAPSSKSTSGUTAALGCLVKDYSPEPVIVSWNSGALISCVETSPAVI 
VSSASTKGPSVFPLAPSSKSTSGSTAALGCLVKDYTPSPVTVSWNSGALTSGVHTFPAVI 
VSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL 
VSSASTKGPSVEPLAFSSKSTSGGTZALGCLVKDYFPEPVIVSWRSGAITSGVÉTEPAVI 
VSSASTKGPSVEPLAPSSKSTSGCTAALGCLVKDYPPEPVIVSWNSGALTSGVUTFPAVI 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TIM3 . 5 
TIM3 . 11 
TIM3 . 12 
TIM3 . 13 
IIM3 . 1 ) 
TIM3 . 18 
TIM . 14 
TIM3 . 16 
TIM3 . 15 
TIM , 17 

OSSGLYSLSSVVIVPSSSLOTOTYICNVNHKPSNTKVDKRVEPKSCDKTXTCPPCPAPEA 
OSSGLYSLSSVVIVPSSSIGTOTYICNVNHKPSNTKVDKRVEPKSCDKT : TCPPCPAPEA 
OSSGI : YSESSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKT TCPPCPAFEA 
QSSGLYSISSVVIVESSSLGIOTYICNVNHKPSNTKVDKRVEPKSCDKTXTCPPCPAPEA 
OSSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDXRVEPKSCLKT : TCP ? CPAPEA 
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTXTCPPCPAPEA 
QSSGLYSISSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVERKSCDKTATCPPCPAPEA 
OSSGLYSISSVVIVPSSSLGTOTYICNVNHKPSN TKVEZRVEPKSCDKT : TCPPOPAPEA 
OSSGIYSLSSVVIVPSSSLGTOTYICNVNKKPSNTKVDKRVEPKSCDKTXTCOPCPAPEA 
OSSGLYSISSVVTVPSSSLGTOTYICNVNHKPSNTKVDKRVEPKSCDKTATCPPCPAPEA 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TIM3 . 5 
TIM3 . 11 
TIM3 . 12 
TIM3 . 13 
TIM3 . 10 
" IM3 . 13 
TIM3 . 14 
TIM3 . 16 
TIM3 . 15 
PIM3 . 17 

EGAPSVELEPPKPKDTLMESRTPEVTCVVVDVSFEDPEVKFNWYVDGVEVHNAKTSPREE 
RGAPSVELEPOXPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVOGVEVHNAKTKPRES 
EGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE 
EGAPSVFLFPPXPKDTLMISETPEVTCVYVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE 
EGAPSVFLFP2KPKDTIMISRIPEVICVVVDVSHEDPEVKENNYVDGVEVANAKIKFREE 
EGAPSVELEPPKPKDTLMISRTPEVTCVVVDVSARDPEVKINKYYDGVEVHNAKTKPREE 
EGAPSVFLFPZKPKDTLMISETPEVTCVVVDVSEEDPEVKFNWYVDGVEVHNAKTYPREE 
EGAPSVFLFPPKPKDTI : MISRIPEVICVVVDVSHEDPEVKENNYVDGVEVHNAKIKFREE 
EGAPSVETIPPKPKDTLMISRTPEVTCVVVDVSEBOPEVKFNWYVEGVEVHNAKTKPREE 
EGAPSVPLPPOUPKDTIMISRTPEVTCVVVDVSHEDPEVKENWYVOGVEVHNAKTSPREE 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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FIG . 10 ( Cont . ) 

TIM3 , 5 
F43 . 11 
TIM3 . 12 
TIM3 . 13 
TIM3 . 10 
TIM3 . 18 
TIM3 . 14 
TIM3 , 15 
TIM3 . 15 
TIM . 17 

QYNSTYRVVSVITVLHODNLNGKEYKCHVSNKALPALISKTISKAKGOPREPQVYTLPPS 
QYNSTYRVVSVLTVI : HQDWINGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLPPS 
QYNSTYRVVSVITVIHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS 
QYNSTYRVVSVIIVLHODWINGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPS 
QYNSTYRVVSVLTVIHODKINGKSYKCXVSNKALPAPIEKTISKAKGOPREPOVYTLPPS 
QYNSTYRVVSVITVLHQONLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPS 
QYNSTYRVVSVLTVIHODKINGKEYKCKVSNKALPAPIEKTISKAKGOFREPOVYTLPPS 
QYNSTYRVVSVLTVIHODKLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVYTLPPS 
QYNSTYRVVSVLIVLHODWINGKEYKCKVSNKALPAPIXKTISKAKGO PREPOVYTIPPS 
QYNSTYRVVSVLTVIHODKINGKEYKCXVSNKALPAPIEKTISKAKGOPREPOVYTLPPS 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

E 

TIM3 , 5 
TIM3 . 11 
TIM3 , 12 
TIM3 . 13 
TIM3 . 10 
TIM3 . 18 
TIM3 . 14 
TIM3 . 16 
TIM3 . 15 
TIM3 . 17 

REEMTKNOVSLTCI : VKGFYPSDTAVENESNGOPENNYKTIPEVIDSDGSFFLYSKLTVDK 
REEMTKNQVSLICLVKGFYPSDIAVONESNGOPENNYKTTPPVLDSDGSFFLYSKLIVDK 
REEMIKNOVSLICLYKGFYPSDIAVENESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDK 
REEMTKNQVSLICIVKGFYPSDIAVEKESNGOPENNYKITPPVIDSDGSEFLYSKLTVDK 
REEMTENOVSLTCLVKGFYPSDIAVONESNGOPENNYKTTPPVLDSDGSEFLYSKLTVDK 
REEMTKNOVSLICI : VKGFYPSDTAVEWE?NGOPENNYKTTPPVIDSDGSFFLYSKITVDK 
REEMTKNQVSLICLVKGFYPSDIAVENESNGOPENNYKITPPVLDSDGSFTLYSKLTVDK 
PEEMIKNOVSLICIVKGEYPSDI AVENESNG : PENNYKTTPPVIDSDOSEFLYSKITVDK 
REEMTKNOVSLICLVKGFYPSDIAVEWELSNGQFENNYKTIPPVIDSDGSSPLYSKLTVDK 
REEMTKNOVSHTCLVKGFYPSDIAVENESNGOPENNYKTTP ? VLDSDGSEFLYSKITVDK 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

TIM3 . 5 
TIM3 . 11 
TIM3 . 12 
TIM3 . 13 
TIM3 . 10 
TIM3 . 18 
TIM3 . 14 
TIMB . 16 
TIM3 , 1 
TIM3 . 17 

SRWOOGNVFSCSVMHEALBNHYTOKSISLSPGK 
SRWOOGNVESCSVMHEALINHYTOKSLSLSPGK 
SRNOQGNVESCSVMHEALANHYTOKSLSLSPGK 
SEWQQGNVFSCSVMHEALINHYTQXSLSLSPGK 
SRWQQGNVFSCSVMHEALINHYTOKSLSLSPGK 
SRWQOGNVFSCSVMHEALBNHYTOKSLSLSPGK 
SRWQQGNVFSCSVMHEALHHYTOKSLSLSPGK 
SRNQQGNVTSCSVMHEALINITYTOKSLSLSPGK 
SRWOOGMVFSCSVMHEALHNHYTOKSISLSPGK 
SRWQQGNVESCSVMHEALINHYTOKSLSLSPGK 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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FIG . 11 

Sequence alignment of the heavy chain of 9F6 . IgG1 . 3f and variant ( A108T ) 
9F6 
TIM3 . 7 

VOLVESGGGLVKPGGSLRLSCAASGFIESDYYMSWIRQAPGKGLEWVSFISCOGSTIYY 
QVOLVESGGGLVKPGGSLRLSCANSGFIFSDYYMSWIRQAPGKGLEWVSFISGOGSTIYY 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

956 
TIM3 . 7 

ADSVKGRETISRDNAKNSLFLOMNSLPVEDTAVYYCARDGYSSGWYYYOMOVKOQOTAVT 
ADSVKGRFTISRDNAKNSLFLOMNSLPVEDTAVYYCARDGYSSGWYYYCMOVWGOCTIVI 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

996 
TIM3 . 7 

VSSASTKGPSVEPLAPSSKSTSOGTAALGCLVKDYF ? SEVIVSWNSGALTSGVBTFPAVL 
VSSASIKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEEVIVSWNSGALTSGVBTFPAVI , 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

956 
TIM3 . 7 

QSSGLYSISSVVIVESSSIGTOTYICNVNHKPSNIKVDKRVEPKSCDXTHTCPPCPAPEA 
OSSGLYSISSVVIVPSSSLGTOTYICNVNKPSNTKVDKRVEPKSCDXTHTCPPCPAPEA 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

956 
TIM3 . 7 

EGAPSVFLFEPKPKOTIMISRTPEVICVVVDVSHEDPEVKENWYVOGVEVE : NAKTKESEE 
EGAPSVFLFZPKPKDTIMISRIPEVTCVVVDVSHEDPEVKFNWYVDGVEVENAKTKPSEE 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

976 
TIM3 . ? 

OYNSTYRVVSVLIVLHODWLNGKEYKCKVSNKALEIPIEKTISKAKGOPREPOVYTIPPS 
OYNSTYRVVSVIIVIHODWINGKEYKCKVSNKALEZPIEKTISKAKGOPREPOVYTIPPS 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

976 
TIM3 , ? 

REEMTKNOVSLICLVKGFYPSDIAVEWESNGOPENNYKTIPPVIDSDGSEFLYSKLTVDK 
REEMTKNOVSLTCLVKGFYPSCIAVEWESNGOPENNYKTIPEVLDSDGSFFLYSKLTVDK 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

O16 

TIM3 . ? 
SEWOOGNVESCSVMHEALHNHYTOKSLSLSPGK 
SAWQOGNVFSCSVMHEALHNHYTOKSLSLSPGK 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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FIG . 12 

Sequence alignment of the heavy chain of 8B9 . IgG1 . 3f and variant ( S61P ) 
& BG 
TIM3 . 8 

OVOLOESGPGIVKPSETLSLICTVSGGSISPHYWNWIROPPGKGLEWIGYIHYSGSTNYN 
QVQLQESGPGLVKESETLSLICTVSGGSISRHYWNWIROPPGKGLEWIGYIHYSGSTNYN 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

889 
TIM3 . 3 

SSLKSRVTISVDTSKNOFSLKLSSVTAADTAVYYCARDTGYYGMDIWGOGTTVIVSSAST 
PSLKSRVTISVDTSENQFSLKLSSVTAADTAVYYCARDTGYYGMDIWGQGTIVTVSSAST 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

SBS 
TIM3 , 8 

KGPSVIPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLY 
KGPSVEPLAPSSKSISGOTAALCCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLY 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

869 
TIM3 . 3 

SLSSVVTV ? SSS GIOTYICNVNHKPSNIKVDKRVEPKSCDXTHTCPPCPAPRAEGYPSV 
SLSSVVTV2SSSIGTOTYICNVNHKPSNTKVDKRVEPKSCDKT TCPPCPAPEAEGAPSV 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

829 
TIM3 . 8 

FLFPPKPKDTIMISRTPEVTCVVVDVSEBOPEVKFNWYVDGVEVHNAKTKPREEOYNSTY 
FLIPPKPKDTIMISATEEVICVVVDVSREDPOVKENWYVDGVEVEINAKTKPREEOYNSTY 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

989 
TIM3 . 8 

RVVSVITVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREEMTK 
RVVSVITVLHODNINGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREEMIK 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

889 
TIM ? , 

NOVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVIDSDGSFELYSKLTVDKSRWOOG 
NOVSLICIVKGFYPSDIAVEWESNGOPENNYKTTPPVIDSDGSFFLYSKLTVDKSRWQOG 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

& BG 
TIM3 . 8 

NVFSCSVMHEALHNHYTOKSLSLSPOK 
NVFSCSVMHEALINHYTOKSLSLSPGK 

* * * * * * * * * * * * * * * * * * * * * * * 
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Rec . Al name 

Light gain 

H? ?yp 

VL 

? ????????? 

Heavy chain VH 
| COR1 CDAZ 41 . 46 

atent 

LC 

V 

CDR1 
CDR2 

KC 
301 , 302 

VA 34 

CDR3 53 

13A3 

29 

VK : | 6 

higG4 1962 . 2 . 

| 64 

CDR3 68 58 

66 

hKappa 

1 , 8 * 

L & G 1 . 36 

15 , 22 303 , 304 72 , 82 

g 

8G1 . 11 

112 

122 

92 , 102 305 , 306 73 , 83 

1961 . 31 1864 
8G1 . 17 

Sep . 18 , 2018 

3 

123 

93 , 109 307 , 308 74 , 84 

| ig01 . 31 G4P 

114 

1 . 24 

gG3 . 11 

TIM3 . 5 - gG1 . . 11 

13A3 - 9611f 15A3 - 18G1 . 3f 
13A3 - 18G4P 
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FIG . 14B 
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FIG . 22 

Summary of Functional Activity of Anti - TIM3 Antibodies 
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FIG . 23 
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AA / NT 
- - - - - - - - - - - - - - - - - - - - - - - - - - 

Amino Acid 

- - - - - - - - - - - - - 

SEQD Antibody 
NO . 

90 889 ( 961 
91 976 ( A108T ) 
92 13A3 ( N600 ) 
93 1 . 3A3 ( N505 ) 
94 13A3 ( N52A ) 
95 13A3 ( 01015 ) 
96 13A3 ( P102V 
97 13A3 ( P1024 ) 
98 13A3 ( P1024 ) 
99 13A3 ( N600 , P102Y ) 
351 13A3 ( N600 , 01016 ) 

Description 
9G1 . 1f HC ( sio C - termina : K } 
Gl . IfHc ( no C - terminal K ) 

1861 . 3f HC 
1961 . 3FHC 
1961 . 3FHC 
1961 . 3FHC 
3G1 . 3FHC 
1761 . 3FHC 
3G1 . 3FHC 
1961 . 3f HC 
1961 . 3f HC 

Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Amino Acid 
Amino Acid 

100 389 ( 561 ) 
101 956 ( AI08T ) 
102 1343 ( N6001 
103 13A3 ( N6OS ) 
104 1343 ( N60A ) 
105 1343 ( D101E ) 
106 1343 ( P102V ) 
107 1943 ( P1024 ) 
108 1343 ( P1024 ) 
109 1343 ( NEOQ , P1024 ) 
352 1343 ( NEOQ . 01018 ) 

961 . 3f HC 
1961 . 3f HC 
961 . 3f HC ( no C - terminal K 
1861 . 3f HC ( no C - terminal ) 
1961 . 3f HC ( no C - terminal K ) 
1861 . 3f HC ( no C - terminal ) 
1961 , 36 HC ( no C - termina K ) 
1861 . 3f HC ( no C - terminal ) 
1861 . 3f HC ( no C - terminal ) 
1961 . 3f HC ( no C - termina ! K ) 
1861 . 3f HC ( no C - termina ! K ) 

Amino Acid 
??? , { \ cd 

Amino Acid 
Amino Acid 
Amino Acid 

c { \ cd 
Amino Acid 

?? cd 
Amino Acid 

??? ?? 

Amino Acid 

8G1 . 3FHC ( no C - termina : K } 
1861 . 3FHC 150 C - terminal K } 

Amino Acid 
Amino Acid 
Amino Acid VH 

- - - - - - - - - - - - - - - - - - - - - - 

Amino Acid 
- - - - - - - - - - - - - - - 

VR Amc bg 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - - 

110 889 ( S612 } 
111 966 ( A108T ) 
112 13A3 ( NG0Q / 
113 13A3 ( NGOS ) 
114 13A3 ( N60A ) 
115 13A3 ( 01015 ) 
116 116 13A3 ( P102V 
117 13A3 ( P102Y } 
118 13A3 ( P1024 ) 
119 1343 ( N600 , P1024 ) 
364 13A3 ( N600 , D1015 ) 

VH Amino Acid 
V Amino Acid 
VH Amino Acid 
VH Amino Acid 
VH Amino Acid 
VH Amino Acid 

VH 120 889 ( S61P 
121 976 ( A103T ) 

Amino Acid 
Amino Acid V 



atent Sep . 18 , 2018 Sheet 51 of 78 US 10 , 077 , 306 B2 

FIG . 23 ( Cont ) . 

Description AA / NT 

CDR2 ( VH ) Amino Acid 

SEQ ID Antibody 
NO . 

122 13A3 ( N600 ) ; 1343 
( N6OQ , P2O2Y ) ; 13A3 
( N600 , D101E ) 

123 13A3 ( N605 ) 
124 13A3 ( N60A ) 
125 839 ( S61P } 
126 1343 ( 01018 ) ; 1313 

( N600 , D1018 ) 
127 127 | 13A3 ( P10211 
128 1343 ( P102Y ) ; 13A3 

( N600 , P1OZY 
129 13A3 ( P102L ) 
130 Allantibodies 
131 | All antibodies 

CDR2 ( VH ) 
CORZ ( VH ) 
CDRZ ( VH ) 
COR3 ( VH ) 

Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 

Amino Acid COR3 ( VH ) 
CDR3 ( VH ) Amino Acid 

Amino Acid 
Amino Acid 
Amino Acid 

132 A { { atti 

133 | All antibodies 
Amino Acid 
Amino Acid 
Nucleotide 134 3 . 3A3 

135 889 Nucleotide 
136 804 Nucleotide 
137 1703 Nucleotide 

Nucleotide 138 976 
239 | 3G4 
140 1708 

Nucleotide 

Nicode 

141 13 : 43 Nucleotide 
142 | 889 Nucleotide 

CDR3 ( VH ) 
HC Constant Domain ( ' gG1 , 11 ) 
HC Constant Domain ( gol . lf ) { no C - terminal k ) 
HC Constant Domain ( gG1 . 3f 
HC Constant Domain ( IgG1 . 3f ) ( no C - terminal ki 
IgG1IF HC 
g61 . 37 HC 
IgG1 . 3f HC 
IgG1 . 3 . F HC 
IgG1 . 16 HC 
1g611FHC 
IgG1 . 1f HC 
Ig61 . 3f HC ( no C - terminal K ) 
IgG1 . 37 HC ( no C - terminal K ) 
IgG1 . 17 kc ( no C - terminal X ) 
1861 . 11 KC ( no C - terminal K ) 
Ig611f HC ( no C - terminal X } 
IgG1 . 3f HC { no C - terminal K ) 
{ gG1 . 37 HC ( 20 C - terminal K } 
IgG1 . 36 KC 
1961 . 38 KC 
IgG1 . 3f HC 
G1 . 36 HC 

IgG1 . 3FHC 
IgG1 . 31 HC 
861 . 37 KC 
gG1 . 3f HC ( no C - terminal ? 
Ig61 , 3f HC ( no C - terminal K } 

Nucleotide 143 804 

144 | 1703 Nucleotide 
Nucleotide 145 9F6 

146 364 
- - - - - - - 

147 | 1708 
148 13A3 
149 | 889 
150 804 

Nucleotide 
Nucle 
Nucleotide 
Nucleotide 
Nucleotide 

151 1703 Nucleotide 
152 | 976 

153 364 
1708 

1cule 
Nucleotide 
Nucleotide 
Nucleotide 155 | 13A3 

156 339 Nucleotide 
- - - - - - - - - - - - - - - - - 
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SE AA / NT 80 . 

Nucleotide 
& Cleotide 

Nucleotide 

Nucleotide 
Nucleotide 
Nucleotide 

LC Nucleotide 
Nucleotide 
Nucleotide 

{ { cleotide 
Nucleotide 
Nucleotide 

Nucleotide 
9 15 3 3 3 3 3 3 8 Nucleotide 

Nucleotide 
Nucleotide 
Nucleotide 
{ cleotide 

Antibody Description 
157 SC4 IgG1 . 3f HC ( no C - terminal K ) 
1581703 IgG1 . 3f HC ino C - terminal K ) 
159 986 1961 . 3f 1 : 0 ( no C - terminal K } 
160 364 1961 . 3FHC ( 70 C - terminal K ) 
161 1708 61 . 36 40 ( no C - terminal K ) 
162 1343 , 1703 , 364 LC 

163 333 , 44 , 17C8 
164 3F6 ( VK3 ) 
165 976 ( VKI ) LC 

166 9F6 ( VK2 ) LC 
167 | 13A3 VH 

168 889 VH 

169 804 VH 
170 1703 V 

171 976 
172 364 VH 

173 1708 VH 

174 13A3 , including the CORI ( VH } 
? } } \ in 13A3 
variants : N60Q ; NGOS ; 
N604 ; 01012 ; 8102V ; 
P102Y ; P102L ; N600 
300 P102Y : 13A3 

( N600 , D1018 ) 
175 BB9 , including the 889 | CDR1 ( VH ) 

( 5612 ) variant 
176 804 CORI ( VH ) 
177 1 . 703 CDRI ( VH ) 
178 | 9F6 , including the 9F6 CDR1 ( VH ) 

A1087 } variant ; 3G4 ; 
3708 

179 | 13A3 , including the CDR2 ( VH ) 
following 1343 
variants : 0101E , 
P102V , 2102Y , and 
P102L 

180 889 CDR2 ( VH ) 
181 . 804 COR2 ( VH ) 
182 1703 CDR2 ( VH ) 
183 9F6 , including the 9F6 CDR2 ( VH ) 

( A1087 ) variant 

{ { { { ctice 

Nucleotide 
Nucleotide 

uclectice 

Nucleotide 

Nucleotide 
Nucleotide 
Nucleotide 

Nucleotide 
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Description AAINT 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Nucleotide 
Nuclectide 
Nucleotide 

Nucleotide 

Nucleotide 
Nucleotide 
Nuclectide 

Nucinotide 

Nucleotide 

Vi Nucleotide 

VL Nucleotide 

Nuclectide 
Nucleotide 
Nucleotide 

SEQ : D Antibody 
NO . 

184 364 CORZ ( VH ) 
185 1703 CDRZ ( VH ) 
1 . 86 1343 , including the CDR3 ( VH ) 

following 13A3 
variants : N600 , NKOS , 
{ } } 

127 889 , including the 2B9CDR3 ( VH ) 
( 561 ) variant 

188 8C4 CDR3 ( VA ) 
189 1703 CDR3 ( VH ) 
190 9F6 , including the 9F6 | CDR3 ( VH ) 

A108T ) variant 
191 3G4 CDR3 ( VH ) 
192 1708 CDR3 ( VH ) 
133 | 1343 , 1703 , 364 VL 
194 | 8B3 , AC4 , 17C8 , 9F6 

( VK3 
195 9F6 ( VK1 ) 
1 . 96 9F6 ( VK2 ) V . 

197 1343 , 8B9 , 8C4 , 17C3 , CORI ( VL ) 
9F6 ( VK2 , VK3 ) , 364 , 
1708 

198 986 ( VK1 ) CDR1 ( VL ) 
199 | 13A3 , 889 , 8C4 , 1703 , CDR2 ( VL ) 

9F6 ( VK2 , VK3 ) , 364 , 
3 . 708 

200 9F6 ( VK1 ) CDRZ ( VL ) 
201 1343 , 17C3 , 3GA CORS ( VI ) 
202 $ 89 , 8C4 , 9F5 ( VK3 ) , CDR3 ( VL ) 

3708 
203 9F6 ( VK1 ) CORS ( VL ) 
204 3F6 ( VK2 ) CDR3 ( VL ) 
205 1343 ( N600 ) SG1 . 1f ko 
20€ 13A3 ( NGOS 1961 . 1f HC 
207 | 13A3 N60A ) gG1 . 1f HC 
208 1343 D101E ) G2 . 1f HC 
209 1343 ( + 102V ) IgG1 . 1f HC 
210 13A3 ( ? 102Y ) gG1 . 1f KC 
211 13A3 ( P1024 ) IgG11f HC 
212 | 1343 ( N6OQ , ? 102Y ) 1961 . 1f HC 
355 13A3 ( N600 , 01015 ) l & G ) . 3 . HC 

{ \ sc??????? 
Nucleotide 

Nuclectide 

Nucleotide 
Nucleotide 

Nuclectide 
Nucleotide 
Nucleotide 

??????? 
Nucieotide 

Nucleotide 

Nucleotide 
Nucleotide 

Nucleotide 
Nucleotide 

Nucleotide 
- - - - - 
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AA / NT 

Nucleotide 

SEQ ID Antibody NO . 

213 8B3 ( 561P ) 
214 9F6 ( A108T ) 
215 13A3 ( N600 ) 
216 | 13A3 ( NOOS ) 12A2 INCO 

| 21 ? | 133 ( NGA 
218 1343 ( D1018 ) 
219 1343 ( P102V ) 
220 13A3 ( P102Y ) 
271 13A3 ( P1024 ) 
222 13A3 ( N600 , P102Y ) 
356 1343 ( N600 , 0101E ) 

Description 
gG1 . 11 HC 
9G1 . 1f HC 
G1 . 11 HC ( no C - terminal K ) 
gG1 . 11 HC no C - terminal K ) 
9G1 . 17 HC ( no C - terminal K ) 
8G1 . 18HC no C - terminal K } 
gG1 . 11 HC ( no C - terminal K ) 
G11 HC ( no C - terminal K ) 
NG1 . 17 HC { no C - terminal ki 
IgG1 . 11 HC ( no C - terminal K } 
961 . 17 HC ( no C - terminalk ) 

Nucleotide 
N : cleotide 
Nucleotide 
Nucleotide 
Nucleotide 
Niceptid 
Nucleotide 
Nucleotide 

?zece 
Nucleotide 

cecla 
\ ! } { { { 
Nucleotide 

223 8B9 ( S61P ) 
224 9F6 ( A2081 ) 
225 1343 ( NSOQ ) 
226 13A3 ( NSOS ) 
227 | 13A3 ( N60A ) 
228 13A3 ( 01018 ) 
229 13A3 ( P102V } 
230 1343 ( P1024 ) 
231 1343 ( P1024 
232 | 1343 ( N50Q . P1024 ) 
357 | 13A3 ( N600 , D101E } 

gG1 . 11 HC { no C - terminalk ! 
961 . 3FHC ( no C - terminal K ) 
gG1 . 3f HC 
gG1 . 3f HC 
4G131 HC G131 HC 
G1 . 37 HC 
961 . 3 * HC 
g613FHC 
gG1 . 34 HC 
gG1 . 3f HC 
G1 . 3f HC 

- - - - - 

Nucleotide 
Nucleotide 
Nucleotide 
Nucleotide 
Accentle 
Nucleotide 
Nucleotide 

c { 1??? 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Nucleotide 
Nucleotide 
Nucleotide 
Nucleotide 
Nucleatide 

233 889 ( S61P ) 
234 986 ( A108T ) 
235 | 13A3 ( N600 ) 
236 | 13A3 ( N60S ) 
23 ? | 1343 N60 } 
238 | 1343 ( D1015 ) 
299 | 23A3 ( P102V1 
240 | 33A3 ( P102Y ) 
241 13A3 ( P1024 ) 
242 1343 ( N600 , P102Y ) 
358 13A3 ( N900 , 01015 ) 

1 . 35 FC 
3G131 HC 
gG1 . 3 * HC ( no C - terminal K ) 
961 . 31 HC ( no C - terminal K ) 
IgG1 . 3FHC ( no C - terminal K ) 
gG1 . 37 HC ( no C - terminal K ) 
3G131 HC ( no C - terminal ki 
3G131 HC ( no C - terminal ki 
ZG1 . 31 HC ( no C - terminal K ) 
SG1 . 3 HC ( no C - terminal K } 
97134 HC ( no C - terminal K ) 

Nucleotide 
Nucleotide 
Nucleotide 
Nucleotide 
Nucleotide 
Nucleotide 

gG1 . 31 HC ( no C - terminal K } Nucleotide 374 1343 ( N600 01013 ) 
( TIM3 . 18 ) ( T168C ) 

243 889 ( 561P ) 243 

244 | 9F6 ( A108T ) 
G137 HC ( no C - terminal K ) 
gG1 . 3 * HC ( no C - terminal K ) 

Nucleotide 
Nucleotide 
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escript AA / HT 

- 

SEQD Andy 
NO . 

245 | 13A3 ( N600 ) 
246 13A3 ( N608 ) 
? ? | 1343 / NGUA } 
24813A3 ( 01015 ) 
249 13A3 ( P102V ) 
250 13A3 ( P1024 ) 
251 13A3 ( P102L ) 
252 13A3 ( N600 , P102Y } 
359 | 13A3 ( N6OQ , 0101E ) 

VA VH 
VA VB 
VE 
VW V 
VI 
VI 
VH 

Nucleotide Nucleotide 
Nucleotide 
Nucleotide 
Nupecide 
Nucleotide 
Nucleotide 
???? 
Nucleotide 
Nucleotide 

VH 

VI 

Vi V Nucleotide 
?? Nucleotide 
CDR2 ( VH ) Nucleotide 

Nucleotide 
Nucleotide 
Nucleotide 

253 | 889 ( S612 ) 
254 | 9F5 ( A108T ) 
255 | 13A3 ( N6001 ; 13A3 

( NSOQ , P102Y ) ; 13A3 
( N600 , 0101E ) 

256 13A3 ( N60S ) 
257 13A3 ( N60A ) 
258 | 889 ( 561 " } 
259 13A3 ( 01018 ) 
260 13A3 ( P102V ) 
261 13A3 P1077 ) ; 1343 

( N600 , P102Y ) ; 13A3 
( NEOQ , D1018 ) 

262 | 13A3 ( P102L ) 
263 All antibodies 
264 All antibodies 
265 Al antibodies 
265 All antibodies 

COR2 ( VH ) 
CDR2 ( VH ) 
CDR2 ( VH ) 
CDR3 ( VHS 

| CDR3 ( VHS 
CDA3 ( VA ) 

Nucleotide 
Nucleotide 
Nucleotide 

Nucleotide 
Nucleotide 

cecide 
Nucleotide 
Ltd 

267 amino acid 
amino acid 2 . 68 

269 ?? ?? 

COR3 ( VH ) 
HC Constant Domain ( IgG1 . 1f } 
HC Constant Domain ( l9611f ) no C - terminal k ) 
HC Constant Domain ( 1961 . 3f 
HC Constant Domain IgG1 . 3f ) ( no C - terminal K } 
Signal Peptide 
Signal peptide 
Signal Peptide 
Signal Peptide 
Signal Peptide 
Signal Peptide ( IIM3 . 2 - T1M3 . 18 ) 
Signal Peptide Signal Peptide 
Signal Peptide 
Signal Peptide 
Signal Peptide Signal Peptide 
Signal Peptide Signal Peptide 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - — — — 

270 amino acid 

271 amino acid 

272 

273 

an acid 
Nucleotide 
Nucleotide 
Nucleotide 
Nucleotide 
Nucleotide Nucleotide 

274 
275 
276 
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SEQ ID Antibody esc?ipt?? ? AA / NT 
362 
363 

Nucleotide 
Nucleotide 
Amino Acid 27 ? 

278 Amino Acid 

279 
280 
282 

Amino Acid 
Amino Acid 
Amino Acid 

Amino Acid 
Amino Acid 

282 

284 Amino acid 

285 Amino Acid 
Amino acid 286 

Signal Peptide { TIM3 . 2 - TIM3 . IS HC ) 
Signal Peptide ( TIM3 . 2 - TIM3 . 18 LC ) 
human lg61 ( allotypic variant } 
human { gG1 kapps light chain 
LSPGK ( C - terminal und of heavy chain , 
SPG ( C - terminal end of heavy chain ) 
SP ( C - terminal end of heavy chain 

X1X2X3X3YX5X6 ( VH CORI degenerate 
X11X2X3X4GX5X6X7X8YX9X10X11X12X13X14 ( VH CDR2 
degenerate ) 
X1X2X3X4X5X6YGX7XXX9X1OYGX11X120X13X14X15X15 
X17X18 ( VH CDR3 degenerata ) 
QQX1X25X3X4X5T ( VL CDR1 degenerate ) 
TIM3 { soform 1 ( aa ) 

3 am 2 { a } 
TIM3 ( soform 1 ( nt ) 
TIM3 Isoform 2 ( nt ) 
Extracellular domain of TIM3 
WT human IgG constant domain ( same as igG1za ) 
Human IgG4 constant domain 
9F6 VK2 IgG1 light chain 
gG1 . 1 constant comain ( used in anti - TiM3 antibodies ) 
961 . 3 constant domain ( used in anti - TIM3 antibodies ) 
residues 37 - 43 of mature TIM3 ECD 
residues 57 . 83 of mature TIM3 ECD 
residues 90 - 33 of mature TIM3 ECD 
residues 1 - 93 of mature TIM3 ECO 

28 ? Arc Acid 
288 

289 
290 
291 
292 
293 

294 

Nucleotide 
Nucleotide 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 

?? Acc 
? : 

Amino Acid 
Amino acic 

Amino Acid 
Amino Acid 

c Âic 

295 
296 
297 
298 
299 
300 Linker 

Cynomolgus TIM3 Protein 

301 13A3 HEG4 HC Amino acid 

302 13A3 
303 TIM3 . 5 - 1343 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

hig64 HC ( without C - terminal K } 
SG4P HC 
EG4P HC ( without C - terminal 
G4P HC 

Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 

304 TIM3 . 5 - 13A3 

305 

305 

TIM3 . 10 - 1393 
( N6OQ ) 
TIM3 . 10 - 1343 
( N600 ) 
TIM3 . 11 - 1343 ( N605 ) 

IEG4P HC ( without C - terminal k } Amino Acid 

307 SG4P HC Amino Acid 



U . S . Patent Sep . 18 , 2018 Sheet 57 of 78 US 10 , 077 , 306 B2 

FIG . 23 ( Cont ) . 
AA / NT 

Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 

Amino Acid 

Amino Acid 

Amino Acid 

Amino Acid 

Amino Acid 

Amino Acid 

Amino Acid 

Amino Acid 

SERID Antibody Description 
NO , 

308 TIM3 . 11 - - 13A3 ( N50S GAP HC ( without C - terminal K ) 
309 TIM3 . 12 - 13A3 ( N604 , 9GAP HC 
330 | TIM3 . 12 - - 13A3 ( N60A ) EGAP HC ( without C - terminal K ) 
33 . 1 . TIM3 . 13 - 13A EGAP HC 

01015 
312 TIM3 . 13 - 13A3 gG4P HC ( without C - terininal K ) 

( D101E ) 
333 TIM 3 . 1 . 4 - 13A3 19G4P HC 

( P102V ) 
314 TIM 3 . 14 - 13A3 gG4P HC ( without C - terminal k ) 

( P102V ) 
315 TIM3 . 15 - 13A3 gG4P HC 

( P1024 ) 
336 TIM3 . 15 - 13A EGAP HC ( without C - terminal K } 

( P1024 ) 
317 TIM3 . 16 - 13A3 gG4P HC 

( P102L ) 
318 TIM3 . 16 - 13A3 G4P HC ( without C - terminal K } 

( P102L ) 
319 TIM3 . 17 - 13A3 IgG4P HC 

( N600 . P10243 
320 TIM3 . 17 - 1343 { 9G4P HC ( without C - terminal Kj 

( N600 , 91024 ) 
353 TIM3 . 18 - 13A3 gGP 8 

( N600 , D1011 
354 TIM3 . 18 - 13A3 1gG4P HC ( without C - terminal K ) 

( N600 , 01018 ) 
321 289 ( Glza HC 
322 889 EG3za HC ( without C - terminal K } 
323 889 EG4P HC 
324 889 EGAP HC ( without C - terminal K } 
325 TIM3 . 8 - - - 899 ( 561 ? EGAP HC 
326 TIM3 . 8 - EGAP HC ( without C - terminal K } 
327 804 Giza HC 
328 804 2G12a HC ( without C - terminal K } 
329 TIM3 . 6 - C4 GG4P 60 
330 TIM3 . 6 - 804 gG4P HC ( without C - terminal K } 
331 1703 Giza HC 
332 1703 IgGiza HC ( without C - terminal K ) 
333 TIM3 . 2 - 1703 YgG4P C 
334 IM3 . 2 - 1703 19G4P HC ( without C - terminal K ) 
335 9F6 YgG12a + { C 

Amino Acid 

Amino Acid 

Amino Acid 

Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 

Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 

Amino Acid 
Amino Acid 

Amino Acid 
Amino Acid 
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AA / NT 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

SEQD Antibody NO . 
336 966 
337 337 9F6 976 

338 976 

339 TIM3 . 7 - - 956 ( A108T ) 
340 TIM3 . 7 - 9F6 ( 4108T ) 
342 364 
342 364 
343 TIM3 . 4 - 364 

Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 

Description 
IgGiza HC ( without C - terminal k ) 
SG4P HC 
IgG4P HC ( without C - terminal ) 
IgG4P HC 
lgG4P HC ( without C - terminal K ) 
gGiza HC 
gGiza HC ( without C - terminal K ) 

{ g 4P ? 
1gG4P MC ( without C - terminal K } 
19G4 HC 
IgG4 HC 
gG ? 
IgG4P HC ( without C - terminal K ) 
Heavy Chain fab 6X HIS 
Heavy Chain ab 6X His 

Amino Acid 

344 TIM3 . 4 . - 3G4 Amino Acid 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

345 1708 
346 1708 

347 TIM3 . 9 - 17CS 

Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 
Amino Acid 

348 TIM3 . 9 - 1708 

13 : 43 365 
366 TIM3 . 18 - 1343 

( N600 , D101E ) 
367 Amino Acid 

368 Amino Acid 
369 ?ming cd 

370 Amino Acid 

371 Amino Acid 

Presidues 49 - 52 of Mature Human TIM3 Extracellular 
Domain 
Residues 111 - 127 of Mature Human TIM3 Extracellular 
Domain 
Residues 40 - 62 of Mature Human TIM3 Extracellular 
Domain 
Residues 66 - 77 01 Mature Woman TIM3 Extracelular 
Domain 
Residues 78 - 95 of Mature Human TIM3 Extracellular 
Domain 
Residues 110 - 127 of Mature Human TIM3 Extracellular 
?gmain 
Residues 1 . 19 - 127 of Mature Human TIM3 Extracelular 
Domain 
} { M3 - m?c 
Cyno TM3 - MycHisAvi 
TIM3 igV 

1961 . 38 HC with signal peptide 

372 Amino Acid 

373 Amino Acid 

375 
376 

Amino Acid 
2nd Acc 
Amino Acid 
Amino Acid 

377 
378 

379 1961 . 3f HC ( no C - terminal K ) with signal peptide Amino Acid 

380 Ig61 . 3f HC with signal sequence Nucleotide 

TIM3 . 18 - 1343 
( N6QQ , 0101E ) 
TIM3 . 18 - - 1343 
( N600 , 0101E ) 
TIM3 . 18 - 13A3 
( N600 , 0101E ) 
TIM3 . 18 - 13A3 
( N600 , D1018 ) 
TIM3 . 18 - 13A3 
( N600 , 0101E ) 

381 1961 . 37 HC ( RO C - terminal K } with signal sequence { 1 } ?ctida 

382 gG1 . 3f HC ( T168C ) with signal sequence Nucleotide 
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ANTIBODIES AGAINST TIM3 AND USES antibodies , that specifically bind TIM3 and have desirable 
THEREOF functional properties . These properties include , e . g . , high 

affinity binding to human TIM3 , binding to monkey TIM3 
CROSS - REFERENCE TO RELATED ( e . g . , cynomolgus TIM3 ) , and the ability to stimulate APPLICATIONS 5 immune responses , e . g . , antigen - specific T cell responses , 

This application claims the priority benefit of U . S . Pro such as in a tumor - bearing or virus - bearing ( virus - infected ) 
visional Application Nos . 62 / 362 . 541 . filed Jul . 14 . 2016 . subject , and to detect TIM3 protein in a sample . 
and 62 / 459 , 499 , filed Feb . 15 , 2017 , each of which is hereby In one aspect , the isolated antibodies , or antigen binding 
incorporated by reference in its entirety . portions thereof , which bind to TIM3 , exhibit at least one of 

10 the following properties : 
REFERENCE TO SEQUENCE LISTING ( a ) binding to soluble and / or membrane bound human 
SUBMITTED ELECTRONICALLY VIA TIM3 ; 

EFS - WEB ( b ) binding to soluble and / or membrane bound cyno TIM3 ; 
( c ) inducing or stimulating an immune response ; The content of the electronically submitted sequence 15 

listing in ASCII text file ( Name : 3338 0520002 SeqLis ( d ) inducing or stimulating T cell activation , e . g . , Th1 cell 
ting . txt ; Size : 779 , 837 bytes ; and Date of Creation : Jul . 13 , activation , as evidenced , e . g . , by enhanced cytokine secre 
2017 ) filed with the application is herein incorporated by tion and / or proliferation ) ; 
reference in its entirety . ( e ) inducing or stimulating T cell proliferation ( e . g . , CD4 + , 

20 CD8 + T cells , Thl cells or TILs ) , e . g . , in a coculture assay , 
BACKGROUND OF THE DISCLOSURE such as described in the Examples ; 

( f ) inducing or stimulating IFN - y production by T cells , e . g . , 
T - cell immunoglobulin and mucin - domain containing - 3 Th1 cells or tumor infiltrating lymphocytes ( TILs ) , such as 

( TIM3 ) , also known as hepatitis A virus cellular receptor 2 TILs from human renal , lung , pancreatic or breast cancer 
( HAVCR2 ) , is a type - I transmembrane protein that functions , S 25 tumors , as determined , e . g . , in the assay described in the as a key regulator of immune responses . TIM3 was initially Examples ; identified on activated IFN - y producing T cells ( e . g . , type 1 ( g ) blocking or inhibiting the binding of human TIM3 to helper CD4 + T cells and cytotoxic CD8 + T cells ) and shown 
to induce T cell death or exhaustion after binding to galectin PtdSer , as determined , e . g . , in the assay described in the 

Examples ; 9 . More recent studies have indicated that TIM3 expression 
is also important in regulating the activities of many innate 30 nnate 30 ( h ) not internalizing or downregulating cell surface TIM3 
immune cells ( e . g . , macrophages , monocytes , dendritic when binding to TIM3 on cells ; 
cells , mast cells , and natural killer cells ) . See Han G et al . . ( 1 ) binding to human TIM3 extracellular domain ( a ) 
Front Immunol . 4 : 449 ( 2013 ) . CPVFECG ( SEQ ID NO : 296 ) ; ( b ) RIQIPGIMND ( SEQ ID 

Like many inhibitory receptors ( e . g . , PD - 1 and CTLA - 4 ) , NO : 298 ) ; ( c ) CPVFECG and RIQIPGIMND ( SEQ ID NOs : 
TIM3 expression has been associated with many types of 35 296 and 298 , respectively ) ; or ( d ) WTSRYWLNGDFR 
chronic diseases , including cancer . TIM3 + T cells have been ( SEQ ID NO : 297 ) ; 
detected in patients with advanced melanoma , non - small ( i ) competing with , or cross - blocking , the binding to human 
cell lung cancer , or follicular B - cell non - Hodgkin lym - TIM3 of an antibody binding to TIM3 described herein ( e . g . , 
phoma . And the presence of TIM3 + regulatory T cells have 13A3 , 3G4 , 17C3 , 17C8 , 9F6 , or any of TIM3 . 2 to 
been described as an effective indicator of lung cancer 40 TIM3 . 18 ) , as determined , e . g . , in the assay described in the 
progression . See Anderson A C . Cancer Immunol Res . 2 : Examples ; 
393 - 8 ( 2014 ) . ( k ) binding to human TIM3 , but not to human TIM3 having 

Several potential ligands for TIM3 have been identified : an amino acid substitution of one or more of the following 
Galectin - 9 , HMGB1 , Semaphorin - 4A , CEACAM - 1 , ILT - 4 amino acid residues : L48 , C58 , P59 , V60 , F61 , E62 , 263 , 
and phosphatidylserine ( PtdSer or PS ) . PS is an important 45 G64 . W78 . S80 . R81 . W83 . 184 . 686 . D87 . R89 . D104 . 
cell membrane component , and is normally localized to the R111 , Q113 , G116 , M118 , and D120 , as numbered in SEQ inner leaflet of cell membranes . But as a cell undergoes ID NO : 286 ( FIG . 20 ) ; apoptosis , PS is redistributed and exposed to the outer 
membrane . This redistribution is also observed in many ( 1 ) binding to human TIM3 regions 49VPVCWGK 

GACPVFE62 ( SEQ ID NO : 367 ) , 111RIQIPGIMNDEKFN tumor cell lines . See Riedl S et al . , Biochim Biophys Acta . 
1808 : 2638 - 2645 ( 2011 ) . Binding of TIM3 to PS may be 50 50 LKL 127 ( SEQ ID NO : 368 ) , and 119NDEKFNLKL127 ( SEQ 
critical for phagocytosis and cross - presentation . See ID NO : 373 ) as determined by HDX - MS ; 
Nakayama M et al . , Blood . 113 : 3821 - 30 ( 2009 ) . ( m ) having the heavy chain and / or light chain variable 

Studies have shown a close relationship between TIM3 regions interact with at least 5 , 10 , 15 , 20 or all of the 
and the inhibitory receptor PD - 1 . For example , many tumor - following amino acids of human TIM3 : P50 , V51 , C52 , P59 , 
specific T cells express both PD - 1 and TIM3 , and these T 55 V60 , F61 , E62 , C63 , G64 , N65 , 166 , 167 , 168 , R69 , D71 , 
cells have been shown to be more dysfunctional compared E72 , D74 , R111 , Q113 , G116 , 1117 , M118 , D120 , and 
to T cells that express only PD - 1 or TIM3 . See Fourcade J optionally 170 and / or 1112 , as determined by X - ray crys 
et al . , J Exp Med . 207 : 2175 - 2186 ( 2010 ) . tallography ; and / or 

Accordingly , agents that target TIM3 , and methods of ( n ) competing with or cross - blocking with the binding to 
using such agents , are highly desirable for designing new 60 human TIM3 of 13A3 or TIM3 . 18 . IgG1 . 3 , e . g . , as described 
cancer immunotherapies and improving traditional cancer 
immunotherapies . In certain embodiments , the anti - TIM3 antibodies , or 

antigen binding portion thereof , stimulate an anti - tumor 
SUMMARY OF THE DISCLOSURE immune response , e . g . , an antigen - specific T cell response . 

65 In other embodiments , the anti - TIM3 antibodies , or antigen 
Provided herein are isolated antibodies , such as mono - binding portions thereof , increase cytokine production ( e . g . , 

clonal antibodies , in particular human ( e . g . , monoclonal ) IFN - y ) in TIM3 - expressing T cells and / or increase T cell 
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proliferation . In some embodiments , the anti - TIM3 antibod ( c ) the heavy chain CDR3 is selected from the group 
ies , or antigen binding portions thereof , do not bind to Fcconsisting of SEQ ID NO : 53 , SEQ ID NO : 54 ; SEQ ID NO : 
receptors . 55 ; SEQ ID NO : 56 ; SEQ ID NO : 57 ; SEQ ID NO : 58 ; SEQ 

In certain embodiments , the anti - TIM3 antibodies , or ID NO : 59 ; SEO ID NO : 126 ; SEQ ID NO : 127 ; SEQ ID 
antigen binding portions thereof , bind to soluble human 5 NO : 128 and SEO ID NO : 129 ; 
TIM3 with a K , of 10 nM or less as measured by Biacore , ( d ) the light chain CDR1 comprises SEO ID NO : 64 or SEO 
bind to membrane bound human TIM3 with a Ky of 1 nM ID NO : 65 ; or less as measured by Scatchard , bind to soluble cynomol ( e ) the light chain CDR2 comprises SEQ ID NO : 66 or SEQ gus TIM3 with a K , of 100 nM or less as measured by ID NO : 67 ; and Biacore , bind to membrane bound human TIM3 with an 10 ( f ) the light chain CDR3 comprises SEQ ID NO : 68 , SEQ ID EC of 1 ug / mL or less as measured by flow cytometry , bind NO : 69 , SEQ ID NO : 70 , or SEQ ID NO : 71 . to membrane bound human TIM3 with an EC50 of 0 . 1 Provided herein are isolated antibodies , or antigen bind ug / mL or less as measured by flow cytometry , bind to ing portions thereof , which bind to human TIM3 and com membrane bound cynomolgus TIM3 with an EC of 1 
ug / mL or less as measured by flow cytometry , bind to 15 prise : 
membrane bound cyno TIM - 3 with a K , of 1 nM or less as ( al ) the heavy chain variable region CDR1 , CDR2 , and 
measured by Scatchard . CDR3 comprises SEQ ID NOs : 41 , 46 , 53 , respectively , and 

Provided herein are isolated antibodies , or antigen bind the light chain variable region CDR1 , CDR2 , and CDR3 
ing portions thereof , which bind to human TIM3 and com comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
prise heavy chain CDR1 , CDR2 , and CDR3 and light chain 20 ( a2 ) the heavy chain variable region CDR1 , CDR2 , and 
CDR1 , CDR2 , and CDR3 , wherein the heavy chain CDR3 CDR3 comprises SEQ ID NOs : 41 , 122 , 53 , respectively , 
comprises an amino acid sequence selected from the group and the light chain variable region CDR1 , CDR2 , and CDR3 
consisting of : SEQ ID NO : 53 , SEQ ID NO : 54 , SEQ ID comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
NO : 55 , SEQ ID NO : 56 , SEQ ID NO : 57 , SEQ ID NO : 58 , ( a3 ) the heavy chain variable region CDR1 , CDR2 , and 
SEQ ID NO : 59 , SEQ ID NO : 126 , SEQ ID NO : 127 , SEQ 25 CDR3 comprises SEQ ID NOs : 41 , 123 , 53 , respectively , 
ID NO : 128 , and SEQ ID NO : 129 . and the light chain variable region CDR1 , CDR2 , and CDR3 

In certain embodiments , the heavy chain CDR1 comprises comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
X1 , X2 , X3 , X4 , Y , X5 , and X6 , and wherein X1 is S or ( a4 ) the heavy chain variable region CDR1 , CDR2 , and 
none , X2 is R or none , X3 is S , R , or D , X4 is Y or H , X5 CDR3 comprises SEQ ID NOs : 41 , 124 , 53 , respectively , 
is W or M , and X6 is G , N , S , or H . In other embodiments , 30 and the light chain variable region CDR1 , CDR2 , and CDR3 
the heavy chain CDR1 comprises X1 , Y , Y , M , and X2 , and comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
wherein X1 is S or D and X2 is H or S . In some embodi ( a5 ) the heavy chain variable region CDR1 , CDR2 , and 
ments , the heavy chain CDR1 comprises R , X1 , Y , W , and CDR3 comprises SEQ ID NOs : 41 , 46 , 126 , respectively , 
X2 , and wherein X1 is H or Y and X2 is N or S . and the light chain variable region CDR1 , CDR2 , and CDR3 

In one embodiment , the heavy chain CDR2 comprises X1 , 35 comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
I , X2 , X3 , X4 , G , X5 , X6 , X7 , X8 , Y , X9 , X10 , X11 , X12 , ( a ) the heavy chain variable region CDR1 , CDR2 , and 
X13 , and X14 , and wherein X1 is S , Y , I , or F , X2 is Y , H , CDR3 comprises SEQ ID NOs : 41 , 46 , 127 , respectively , 
N , or S , X3 is Y , P , G , T , or S , X4 is S , T , R , or G , X5 is F , and the light chain variable region CDR1 , CDR2 , and CDR3 
S , or D , X6 is S , T , or I , X7 is I or none , X8 is Y , N , or I , comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
X9 is N , Q , S , or A , X10 is P , S , Q , or D , X11 is Sor K , X12 40 ( a7 ) the heavy chain variable region CDR1 , CDR2 , and 
is L , F , or V , X13 is K or Q , and X14 is S or G . In another CDR3 comprises SEQ ID NOs : 41 , 46 , 128 , respectively , 
embodiment , the heavy chain CDR2 comprises Y , I , H , Y , and the light chain variable region CDR1 , CDR2 , and CDR3 
X1 , G , S , T , N , Y , N , X2 , S , L , K , and S , and wherein X1 comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
is S or T and X2 is S or P . In some embodiments , the heavy ( as ) the heavy chain variable region CDR1 , CDR2 , and 
chain CDR2 comprises F , I , S , X1 , X2 , G , S , X3 , 1 , Y , Y , A , 45 CDR3 comprises SEQ ID NOs : 41 , 46 , 129 , respectively , 
D , S , V , K , and G , and wherein X1 is G , T or S , X2 is Gor and the light chain variable region CDR1 , CDR2 , and CDR3 
S , and X3 is T or I . In other embodiments , the heavy chain comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
CDR2 comprises I , I , N , P , R , G , D , S , I , I , Y , A , Q , K , F , Q , ( a9 ) the heavy chain variable region CDR1 , CDR2 , and 
and G . CDR3 comprises SEQ ID NOs : 41 , 122 , 128 , respectively , 

In certain embodiments , the anti - TIM3 antibodies , or 50 and the light chain variable region CDR1 , CDR2 , and CDR3 
antigen binding portions thereof , comprise a light chain comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
CDR1 comprising SEQ ID NO : 64 or SEQ ID NO : 65 , a ( a10 ) the heavy chain variable region CDR1 , CDR2 , and 
light chain CDR2 comprising SEQ ID NO : 66 or SEQ ID CDR3 comprises SEQ ID NOs : 41 , 122 , 126 , respectively , 
NO : 67 , and / or a light chain CDR3 comprising SEQ ID NO : and the light chain variable region CDR1 , CDR2 , and CDR3 
68 , SEQ ID NO : 69 , SEQ ID NO : 70 , or SEQ ID NO : 71 . 55 comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 

Provided herein are isolated antibodies , or antigen bind ( bl ) the heavy chain variable region CDR1 , CDR2 , and 
ing portions thereof , which bind human TIM3 and comprise CDR3 comprises SEQ ID NOs : 42 , 47 , 54 , respectively , and 
heavy chain CDR1 , CDR2 , and CDR3 and light chain the light chain variable region CDR1 , CDR2 , and CDR3 
CDR1 , CDR2 , and CDR3 , wherein comprises SEO ID NOs : 64 , 66 , 69 , respectively ; 
( a ) the heavy chain CDR1 is selected from the group 60 ( 62 ) the heavy chain variable region CDR1 , CDR2 , and 
consisting of SEQ ID NO : 41 , SEQ ID NO : 42 ; SEQ ID NO : CDR3 comprises SEQ ID NOs : 42 , 125 , 54 , respectively , 
43 ; SEQ ID NO : 44 ; and SEQ ID NO : 45 ; and the light chain variable region CDR1 , CDR2 , and CDR3 
( b ) the heavy chain CDR2 is selected from the group comprises SEQ ID NOs : 64 , 66 , 69 , respectively ; 
consisting of SEQ ID NO : 46 , SEQ ID NO : 47 ; SEQ ID NO : ( c ) heavy chain CDR1 , CDR2 , and CDR3 sequences com 
48 ; SEO ID NO : 49 ; SEO ID NO : 50 ; SEQ ID NO : 51 ; SEQ 65 prising SEQ ID NOs : 43 , 48 , and 55 , respectively , and / or 
ID NO : 52 ; SEQ ID NO : 122 ; SEQ ID NO : 123 ; SEQ ID light chain CDR1 , CDR2 , and CDR3 sequences comprising 
NO : 124 and SEQ ID NO : 125 ; SEQ ID NOs : 64 , 66 , and 69 , respectively ; 
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( d ) heavy chain CDR1 , CDR2 , and CDR3 sequences com - ( h ) a VH comprising the amino acid sequence set forth in 
prising SEQ ID NOs : 44 , 49 , and 56 , respectively , and / or SEQ ID NO : 39 and a VL comprising the amino acid 
light chain CDR1 , CDR2 , and CDR3 sequences comprising sequence set forth in SEQ ID NO : 60 ; 
SEQ ID NOs : 64 , 66 , and 68 , respectively ; ( i ) a VH comprising the amino acid sequence set forth in 
( e ) heavy chain CDR1 , CDR2 , and CDR3 sequences com - 5 SEO ID NO : 40 and a VL comprising the amino acid 
prising SEQ ID NOs : 45 , 50 , and 57 , respectively , and / or sequence set forth in SEQ ID NO : 61 ; 
light chain CDR1 , CDR2 , and CDR3 sequences comprising ( i ) a VH comprising the amino acid sequence set forth in 
SEQ ID NOs : 64 , 66 , and 69 , respectively ; SEQ ID NOs : 121 and a VL comprising the amino acid ( f ) heavy chain CDR1 , CDR2 , and CDR3 sequences com sequence set forth in 63 , respectively ; prising SEQ ID NOs : 45 , 50 , and 57 , respectively , and / or 10 
light chain CDR1 , CDR2 , and CDR3 sequences comprising ( k ) a VH comprising the amino acid sequence set forth in 

SEQ ID NOs : 120 and a VL comprising the amino acid SEQ ID NOs : 64 , 66 , and 71 , respectively ; 
( g ) heavy chain CDR1 , CDR2 , and CDR3 sequences com sequence set forth in 61 , respectively ; 
prising SEQ ID NOs : 45 , 50 , and 57 , respectively , and / or ( 1 ) a VH comprising the amino acid sequence set forth in 
light chain CDR1 , CDR2 , and CDR3 sequences comprising 15 DE nences comprising 15 SEQ ID NOs : 112 and a VL comprising the amino acid 
SEQ ID NOs : 65 , 67 , and 70 , respectively ; sequence set forth in 60 , respectively ; 
( h ) heavy chain CDR1 , CDR2 , and CDR3 sequences com - ( m ) a VH comprising the amino acid sequence set forth in 
prising SEQ ID NOs : 45 , 51 , and 58 , respectively , and / or SEQ ID NOs : 113 and a VL comprising the amino acid 
light chain CDR1 , CDR2 , and CDR3 sequences comprising sequence set forth in 60 , respectively ; 
SEQ ID NOs : 64 , 66 , and 68 , respectively ; 20 ( n ) a VH comprising the amino acid sequence set forth in 
( i ) heavy chain CDR1 , CDR2 , and CDR3 sequences com SEQ ID NOs : 114 and a VL comprising the amino acid 
prising SEQ ID NOs : 45 , 52 , and 59 , respectively , and / or sequence set forth in 60 , respectively ; 
light chain CDR1 , CDR2 , and CDR3 sequences comprising ( o ) a VH comprising the amino acid sequence set forth in 
SEQ ID NOs : 64 , 66 , and 69 , respectively . SEQ ID NOs : 115 and a VL comprising the amino acid 

Provided herein are isolated antibodies , or antigen bind - 25 sequence set forth in 60 , respectively ; 
ing portions thereof , which bind to human TIM3 and com - ( p ) a VH comprising the amino acid sequence set forth in 
prise heavy and light chain variable regions , wherein the SEQ ID NOs : 116 and a VL comprising the amino acid 
heavy chain variable region comprises an amino acid sequence set forth in 60 , respectively ; 
sequence which is at least about 80 % , at least about 85 % , at ( q ) a VH comprising the amino acid sequence set forth in 
least about 90 % , at least about 95 % , at least about 96 % , at 30 SEQ ID NOs : 117 and a VL comprising the amino acid 
least about 97 % , at least about 98 % , at least about 99 % , or sequence set forth in 60 , respectively ; 
about 100 % identical to the amino acid sequence selected ( r ) a VH comprising the amino acid sequence set forth in 
from the group consisting of SEQ ID NOs : 34 , 35 , 36 , 37 , SEQ ID NOs : 118 and a VL comprising the amino acid 
38 , 39 , 40 , 112 , 113 , 114 , 115 , 116 , 117 , 118 , 119 , 120 , 121 , sequence set forth in 60 , respectively ; 
and 364 and / or wherein the light chain variable region 35 ( s ) a VH comprising the amino acid sequence set forth in 
comprises an amino acid sequence which is at least about SEQ ID NOs : 119 and a VL comprising the amino acid 
80 % , at least about 85 % , at least about 90 % , at least about sequence set forth in 60 , respectively ; and 
95 % , at least about 96 % , at least about 97 % , at least about ( t ) a VH comprising the amino acid sequence set forth in 
98 % , at least about 99 % , or about 100 % identical to the SEQ ID NOs : 364 and a VL comprising the amino acid 
amino acid sequence selected from the group consisting of 40 sequence set forth in 60 , respectively . 
SEQ ID NOs : 60 , 61 , 62 , and 63 . In one embodiment , the isolated anti - TIM3 antibodies , or 

Provided herein are isolated antibodies , or antigen bind - antigen binding portions thereof , bind to TIM3 at the same 
ing portions thereof , which bind to human TIM3 and cross - epitope as the reference antibody . 
compete for binding to human TIM3 with a reference In other embodiments , the isolated anti - TIM3 antibodies , 
antibody comprising a VH and a VL , wherein the VH and 45 or antigen binding portions thereof , comprise a VH and a 
the VL are selected from the group consisting of : VL , selected from the group consisting of : 
( a ) a VH comprising the amino acid sequence set forth in ( a ) a VH comprising the amino acid sequence set forth in 
SEQ ID NO : 34 and a VL comprising the amino acid SEQ ID NO : 34 and a VL comprising the amino acid 
sequence set forth in SEO ID NO : 60 ; sequence set forth in SEQ ID NO : 60 ; 
( b ) a VH comprising the amino acid sequence set forth in 50 ( b ) a VH comprising the amino acid sequence set forth in 
SEQ ID NO : 35 and a VL comprising the amino acid SEQ ID NO : 35 and a VL comprising the amino acid 
sequence set forth in SEQ ID NO : 61 ; sequence set forth in SEQ ID NO : 61 ; 
( c ) a VH comprising the amino acid sequence set forth in ( c ) a VH comprising the amino acid sequence set forth in 
SEQ ID NO : 36 and a VL comprising the amino acid SEQ ID NO : 36 and a VL comprising the amino acid 
sequence set forth in SEQ ID NO : 61 ; 55 sequence set forth in SEQ ID NO : 61 ; 
( d ) a VH comprising the amino acid sequence set forth in ( d ) a VH comprising the amino acid sequence set forth in 
SEO ID NO : 37 and a VL comprising the amino acid SEQ ID NO : 37 and a VL comprising the amino acid 
sequence set forth in SEQ ID NO : 60 ; sequence set forth in SEQ ID NO : 60 ; 
( e ) a VH comprising the amino acid sequence set forth in ( e ) a VH comprising the amino acid sequence set forth in 
SEQ ID NO : 38 and a VL comprising the amino acid 60 SEQ ID NO : 38 and a VL comprising the amino acid 
sequence set forth in SEQ ID NO : 61 ; sequence set forth in SEQ ID NO : 61 ; 
( f ) a VH comprising the amino acid sequence set forth in ( f ) a VH comprising the amino acid sequence set forth in 
SEQ ID NO : 38 and a VL comprising the amino acid SEQ ID NO : 38 and a VL comprising the amino acid 
sequence set forth in SEQ ID NO : 62 ; sequence set forth in SEQ ID NO : 62 ; 
( g ) a VH comprising the amino acid sequence set forth in 65 ( g ) a VH comprising the amino acid sequence set forth in 
SEQ ID NO : 38 and a VL comprising the amino acid SEQ ID NO : 38 and a VL comprising the amino acid 
sequence set forth in SEQ ID NO : 63 ; sequence set forth in SEQ ID NO : 63 ; 
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( h ) a VH comprising the amino acid sequence set forth in ( a7 ) heavy and light chain sequences comprising SEQ ID 
SEQ ID NO : 39 and a VL comprising the amino acid NOs : 305 ( or 306 ) and 29 , respectively ; 
sequence set forth in SEQ ID NO : 60 ; ( a8 ) heavy and light chain sequences comprising SEQ ID 
( i ) a VH comprising the amino acid sequence set forth in NOs : 73 ( or 83 ) and 29 , respectively ; 
SEO ID NO : 40 and a VL comprising the amino acid 5 ( a9 ) heavy and light chain sequences comprising SEO ID 
sequence set forth in SEQ ID NO : 61 ; NOs : 93 ( or 103 ) and 29 , respectively ; 
( 1 ) a VH comprising the amino acid sequence set forth in ( a10 ) heavy and light chain sequences comprising SEO ID 
SEQ ID NOs : 121 and a VL comprising the amino acid NOs : 307 ( or 308 ) and 29 , respectively ; sequence set forth in 63 , respectively ; ( a11 ) heavy and light chain sequences comprising SEQ ID ( k ) a VH comprising the amino acid sequence set forth in 10 NOs : 74 ( or 84 ) and 29 , respectively ; SEQ ID NOs : 120 and a VL comprising the amino acid ( a12 ) heavy and light chain sequences comprising SEQ ID sequence set forth in 61 , respectively ; NOs : 94 ( or 104 ) and 29 , respectively ; ( 1 ) a VH comprising the amino acid sequence set forth in 
SEQ ID NOs : 112 and a VL comprising the amino acid ( a13 ) heavy and light chain sequences comprising SEQ ID 
sequence set forth in 60 , respectively ; NOs : 309 ( or 310 ) and 29 , respectively ; 
( m ) a VH comprising the amino acid sequence set forth in ( a14 ) heavy and light chain sequences comprising SEQ ID ( a14 ) heavy and light chain sequences comprising SEQ ID 
SEO ID NOs : 113 and a VL comprising the amino acid NOs : 75 ( or 85 ) and 29 , respectively ; 
sequence set forth in 60 , respectively ; ( a15 ) heavy and light chain sequences comprising SEQ ID 
( n ) a VH comprising the amino acid sequence set forth in NOs : 95 ( or 105 ) and 29 , respectively ; 
SEQ ID NOs : 114 and a VL comprising the amino acid 20 ( a16 ) heavy and light chain sequences comprising SEQ ID 
sequence set forth in 60 , respectively ; NOs : 311 ( or 312 ) and 29 , respectively ; 
( o ) a VH comprising the amino acid sequence set forth in ( a17 ) heavy and light chain sequences comprising SEQ ID 
SEQ ID NOs : 115 and a VL comprising the amino acid NOs : 76 ( or 86 ) and 29 , respectively ; 
sequence set forth in 60 , respectively ; ( a18 ) heavy and light chain sequences comprising SEQ ID 
( p ) a VH comprising the amino acid sequence set forth in 25 NOs : 96 ( or 106 ) and 29 , respectively ; 
SEQ ID NOs : 116 and a VL comprising the amino acid ( a19 ) heavy and light chain sequences comprising SEQ ID 
sequence set forth in 60 , respectively ; NOs : 313 ( or 314 ) and 29 , respectively ; 
( q ) a VH comprising the amino acid sequence set forth in ( a20 ) heavy and light chain sequences comprising SEQ ID 
SEO ID NOs : 117 and a VL comprising the amino acid NOs : 77 ( or 87 ) and 29 , respectively ; 
sequence set forth in 60 , respectively ; 30 ( a21 ) heavy and light chain sequences comprising SEQ ID 
( r ) a VH comprising the amino acid sequence set forth in NOs : 97 ( or 107 ) and 29 , respectively ; 
SEQ ID NOs : 118 and a VL comprising the amino acid ( a22 ) heavy and light chain sequences comprising SEQ ID 
sequence set forth in 60 , respectively ; NOs : 315 ( or 316 ) and 29 , respectively ; 
( s ) a VH comprising the amino acid sequence set forth in ( a23 ) heavy and light chain sequences comprising SEQ ID 
SEQ ID NOs : 119 and a VL comprising the amino acid 35 NOs : 78 ( or 88 ) and 29 , respectively ; 
sequence set forth in 60 , respectively ; and ( a24 ) heavy and light chain sequences comprising SEQ ID 
( t ) a VH comprising the amino acid sequence set forth in NOs : 98 ( or 108 ) and 29 , respectively ; 
SEQ ID NOs : 364 and a VL comprising the amino acid ( a25 ) heavy and light chain sequences comprising SEQ ID 
sequence set forth in 60 , respectively . NOs : 317 ( or 318 ) and 29 , respectively ; 

In certain embodiments , the anti - TIM3 antibodies , or 40 ( a26 ) heavy and light chain sequences comprising SEQ ID 
antigen binding portions thereof , are selected from the group NOs : 79 ( or 89 ) and 29 , respectively ; 
consisting of an IgG1 , an IgG2 , an IgG3 , an IgG4 or a ( a27 ) heavy and light chain sequences comprising SEQ ID 
variant thereof . In some embodiments , the anti - TIM3 anti - NOs : 99 ( or 109 ) and 29 , respectively ; 
bodies , or antigen binding portions thereof , comprise an ( a28 ) heavy and light chain sequences comprising SEQ ID 
effectorless IgG1 Fc that comprises the following mutations : 45 NOs : 319 ( or 320 ) and 29 , respectively ; 
L234A , L235E , G237A , and optionally A330S and P3315 . ( a29 ) heavy and light chain sequences comprising SEQ ID 
In other embodiments , the anti - TIM3 antibodies , or antigen NOs : 349 ( or 350 ) and 29 , respectively ; 
binding portions thereof , comprise a heavy chain constant ( a30 ) heavy and light chain sequences comprising SEQ ID 
region comprising an amino acid sequence selected from the NOs : 351 ( or 352 ) and 29 , respectively ; 
group consisting of SEQ ID NOs : 130 - 133 . In certain 50 ( a31 ) heavy and light chain sequences comprising SEQ ID 
embodiments , the anti - TIM3 antibodies , or antigen binding NOs : 353 ( or 354 ) and 29 , respectively ; 
portions thereof , are human or humanized antibody . ( b1 ) heavy and light chain sequences comprising SEQ ID 

In certain embodiments , the anti - TIM3 antibodies , or NOs : 321 ( or 322 ) and 30 , respectively ; 
antigen binding portions thereof , specifically bind to human ( b2 ) heavy and light chain sequences comprising SEQ ID 
TIM3 and comprise 55 NOs : 2 ( or 9 ) and 30 , respectively ; 
( al ) heavy and light chain sequences comprising SEQ ID ( b3 ) heavy and light chain sequences comprising SEQ ID 
NOs : 301 ( or 302 ) and 29 , respectively ; NOs : 16 ( or 23 ) and 30 , respectively ; 
( a2 ) heavy and light chain sequences comprising SEQ ID ( b4 ) heavy and light chain sequences comprising SEQ ID 
NOs : 1 ( or 8 ) and 29 , respectively ; NOs : 323 ( or 324 ) and 30 , respectively ; 
( a3 ) heavy and light chain sequences comprising SEQ ID 60 ( b5 ) heavy and light chain sequences comprising SEQ ID 
NOs : 15 ( or 22 ) and 29 , respectively ; NOs : 80 ( or 90 ) and 30 , respectively ; 
( a4 ) heavy and light chain sequences comprising SEQ ID ( b6 ) heavy and light chain sequences comprising SEQ ID 
NOs : 303 ( or 304 ) and 29 , respectively ; NOs : 100 ( or 110 ) and 30 , respectively ; 
( a5 ) heavy and light chain sequences comprising SEQ ID ( 17 ) heavy and light chain sequences comprising SEQ ID 
NOs : 72 ( or 82 ) and 29 , respectively ; 65 NOs : 325 ( or 326 ) and 30 , respectively ; 
( a6 ) heavy and light chain sequences comprising SEQ ID ( cl ) heavy and light chain sequences comprising SEQ ID 
NOs : 92 ( or 102 ) and 29 , respectively ; NOs : 327 ( or 328 ) and 30 , respectively ; 
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( c2 ) heavy and light chain sequences comprising SEQ ID ( 5 ) binding to membrane bound cynomolgus TIM3 , e . g . , 
NOs : 3 ( or 10 ) and 30 , respectively ; with an EC50 of 20 ug / mL or less ( e . g . , 0 . 01 ug / mL to 20 
( c3 ) heavy and light chain sequences comprising SEQ ID ug / mL ) , e . g . , as measured by flow cytometry ( e . g . , as 
NOs : 17 ( or 24 ) and 30 , respectively ; described in the Examples ) ; 
( c4 ) heavy and light chain sequences comprising SEQ ID 5 ( 6 ) binding to membrane bound cynomolgus TIM3 , e . g . , 
NOs : 329 ( or 330 ) and 30 , respectively ; with a Ky of 1 nM or less ( e . g . , 0 . 01 nM to 10 nM ) , e . g . , as 
( dl ) heavy and light chain sequences comprising SEQ ID measured by Scatchard analysis , e . g . , as described in the 

Examples ; NOs : 331 ( or 332 ) and 29 , respectively ; 
( d2 ) heavy and light chain sequences comprising SEQ ID ( 7 ) inducing or enhancing T cell activation ( e . g . , by blocking 
NOs : 4 ( or 11 ) and 29 , respectively ; 10 or reducing the inhibitory effect of TIM3 ) , as evidenced by 

( i ) increased IFN - y production in TIM3 - expressing T cells ( d3 ) heavy and light chain sequences comprising SEQ ID ( e . g . , Th1 cells or TILs ) and / or ( ii ) enhanced proliferation of NOs : 18 ( or 25 ) and 29 , respectively ; TIM3 - expressing T cells ( e . g . , Thl cells or TILs ) , e . g . , as ( 44 ) heavy and light chain sequences comprising SEQ ID described in the Examples ; NOs : 333 ( or 334 ) and 29 , respectively ; ( 8 ) stimulating T cell proliferation in a mixed lymphocyte 
( e11 ) heavy and light chain sequences comprising SEQ ID reaction ( MLR ) assay , e . g . , as described in the Examples ; 
NOs : 335 ( or 336 ) and 32 , respectively ; ( 9 ) inhibiting the binding of phosphatidylserine to TIM3 , 
( e12 ) heavy and light chain sequences comprising SEQ ID e . g . , as measured by PS - HTIM3 “ in - tandem ” blocking assay , 
NOs : 335 ( or 336 ) and 33 , respectively ; e . g . , as described in the Examples ; 
( e13 ) heavy and light chain sequences comprising SEQ ID 20 ( 10 ) not internalizing or downregulating cell surface TIM3 
NOs : 335 ( or 336 ) and 33 , respectively ; when binding to TIM3 on cells ; 
( e2 ) heavy and light chain sequences comprising SEQ ID ( 11 ) binding to one of the following regions of human TIM3 
NOs : 5 ( or 12 ) and 33 , respectively ; extracellular domain ( SEQ ID NO : 290 ) : ( a ) CPVFECG 
( e3 ) heavy and light chain sequences comprising SEQ ID ( SEQ ID NO : 296 ) ; ( b ) RIQIPGIMND ( SEQ ID NO : 298 ) ; 
NOs : 19 ( or 26 ) and 33 , respectively ; 25 ( c ) CPVFECG and RIQIPGIMND ( SEQ ID NOs : 296 and 
( 24 ) heavy and light chain sequences comprising SEO ID 298 , respectively ) ; and ( d ) WTSRYWLNGDFR ( SEO ID 
NOs : 337 ( or 338 ) and 33 , respectively ; NO : 297 ) , e . g . , as described in the Examples ; 
( e5 ) heavy and light chain sequences comprising SEQ ID ( 12 ) having reduced binding to human TIM3 in which one 
NOs : 81 ( or 91 ) and 33 , respectively ; or more of amino acids L48 , C58 , P59 , V60 , F61 , E62 , C63 , 

DO ID 30 G64 , W78 , S80 , R81 , W83 , 184 , G86 , D87 , R89 , D104 , Rill , ( 16 ) heavy and light chain sequences comprising SEQ ID 
NOs : 101 ( or 111 ) and 33 , respectively ; Q113 , G116 , M118 , and D120 ( as numbered in SEQ ID NO : 

286 ( FIG . 20 ) is substituted with another amino acid ( e7 ) heavy and light chain sequences comprising SEQ ID relative to binding to wild - type human TIM3 , e . g . , as NOs : 339 ( or 340 ) and 33 , respectively ; described in the Examples ; ( fl ) heavy and light chain sequences comprising SEQ ID S EYD 35 ( 13 ) competing in either direction or both directions for NOs : 341 ( or 342 ) and 29 , respectively ; binding to human TIM3 with an antibody comprising VH ( f2 ) heavy and light chain sequences comprising SEQ ID and VL domains of any one of 13A3 , 3G4 , 17C3 , 17C8 , 9F6 , 
NOs : 6 ( or 13 ) and 29 , respectively ; 8B9 , 8C4 , or TIM3 . 7 , TIM3 . 8 , TIM3 . 10 , TIM3 . 11 , 
( f3 ) heavy and light chain sequences comprising SEQ ID TIM3 . 12 , TIM3 . 13 , TIM3 . 14 , TIM3 . 15 , TIM3 . 16 , TIM3 . 17 , 
NOs : 20 ( or 27 ) and 29 , respectively ; 40 and TIM3 . 18 , e . g . , as described in the Examples ; 
( f4 ) heavy and light chain sequences comprising SEQ ID ( 14 ) binding to human TIM3 regions 49VPVCWGK 
NOs : 343 ( or 344 ) and 29 , respectively ; GACPVFE62 ( SEQ ID NO : 367 ) and 111RIQ 
( gl ) heavy and light chain sequences comprising SEQ ID IPGIMNDEKFNLKL 127 ( SEQ ID NO : 368 ) as determined 
NOs : 345 ( or 346 ) and 30 , respectively ; by HDX - MS , e . g . , as described in the Examples ; 
( 92 ) heavy and light chain sequences comprising SEQ ID 45 ( 15 ) having the heavy chain and / or light chain variable 
NOs : 7 ( or 14 ) and 30 , respectively ; regions interact with at least 5 , 10 , 15 , 20 or all of the 
( 93 ) heavy and light chain sequences comprising SEQ ID following amino acids of human TIM3 : P50 , V51 , C52 , P59 , 
NOs : 21 ( or 28 ) and 30 , respectively ; or V60 , F61 , E62 , C63 , G64 , N65 , V66 , V67 , L68 , R69 , D71 , 
( 84 ) heavy and light chain sequences comprising SEQ ID E72 , D74 , R11 , Q113 , G116 , 1117 , M118 , D120 , and option 
NOs : 347 ( or 348 ) and 30 , respectively . 50 ally 170 and / or 1112 , as determined by X - ray crystallogra 

In other embodiments , the anti - TIM3 antibodies , or anti - phy ( e . g . , described in the Examples ; numbering per SEQ ID 
gen binding portions thereof , have one or more of the NO : 286 ( FIG . 20 ) ) ; and / or 
following properties : ( 16 ) ( a ) having reduced binding to human TIM3 in which 1 , 
( 1 ) binding to soluble human TIM3 , e . g . , with a K , of 10 nM 2 , 3 , 4 , 5 , 6 , 7 , 8 or 9 of amino acids C58 , P59 , F61 , E62 , 
or less ( e . g . , 0 . 01 nM to 10 nM ) , e . g . , as measured by 55 C63 , R11 , D120 , and optionally D104 and Q113 ( numbering 
Biacore , e . g . , as described in the Examples ; per SEQ ID NO : 286 ( FIG . 20 ) ) are substituted with another 
( 2 ) binding to soluble cynomolgus TIM3 , e . g . , with a K , of amino acid relative to binding to wildtype human TIM3 ; ( b ) 
100 nM or less ( e . g . , 0 . 01 nM to 100 nM ) , e . g . , as measured binding to 49VPVCWGKGACPVFE62 ( SEQ ID NO : 367 ) , 
by Biacore , e . g . , as described in the Examples ; MIRIQIPGIMNDEKFNLKL 127 ( SEQ ID NO : 368 ) , and 
( 3 ) binding to membrane bound human TIM3 , e . g . , with an 60 119NDEKFNLKL 127 ( SEQ ID NO : 373 ) , as determined by 
EC50 of 1 ug / mL or less ( e . g . , 0 . 01 ug / mL to 1 ug / mL ) , e . g . , HDX - MS , as described in the Examples ; and / or ( c ) com 
as measured by flow cytometry ( e . g . , as described in the peting with or cross - blocking with the binding to human 
Examples ) ; TIM3 of 13A3 or TIM3 . 18 . IgG1 . 3 , e . g . , as described in the 
( 4 ) binding to membrane bound human TIM3 , e . g . , with a Examples . 
K ) of 1 nM or less ( e . g . , 0 . 01 nM to 10 nM ) , e . g . , as 65 Provided herein are bispecific molecules comprising an 
measured by Scatchard analysis , e . g . , as described in the anti - TIM3 antibody linked to a molecule having a second 
Examples ; binding specificity . 
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Provided herein are nucleic acids encoding the heavy Provided herein is a method for inhibiting the growth of 
and / or light chain variable regions of the anti - TIM3 anti tumors or reducing the size of tumors in a subject compris 
bodies , or antigen binding portions thereof , expression vec - ing administering to the subject an anti - TIM3 antibody , or 
tors comprising the nucleic acid molecules , and cells trans antigen binding portion thereof , bispecific molecule , or 
formed with the expression vectors . 5 immunoconjugate described herein , such that growth of the 

Provided herein are immunoconjugates comprising the tumor is inhibited in the subject . 
anti - TIM3 antibodies described herein , linked to an agent . Provided herein is a method of treating cancer , e . g . , by 

Provided herein are compositions comprising anti - TIM3 immunotherapy , comprising administering to a subject in 
antibodies , or antigen binding portions thereof , bispecific need thereof a therapeutically effective amount of an anti 

TIM3 antibody , or antigen binding portion thereof , bispe molecules , or immunoconjugates described herein , and a 10 cific molecule , or immunoconjugate described herein to treat carrier . Also provided herein are kits comprising the anti the cancer . In certain embodiments , the cancer is selected TIM3 antibodies , or antigen binding portions thereof , bispe from the group consisting of : bladder cancer , breast cancer , cific molecules , or immunoconjugates described herein , and uterine / cervical cancer , ovarian cancer , prostate cancer , tes 
instructions for use . ticular cancer , esophageal cancer , gastrointestinal cancer , 

Provided herein is a method of preparing anti - TIM3 15 pancreatic cancer , colorectal cancer , colon cancer , kidney 
antibodies , or antigen binding portions thereof , comprising cancer , head and neck cancer , lung cancer , stomach cancer , 
expressing an anti - TIM3 antibody , or antigen binding por germ cell cancer , bone cancer , liver cancer , thyroid cancer , 
tion thereof , in a cell and isolating the antibody , or antigen skin cancer , neoplasm of the central nervous system , lym 
binding portion thereof , from the cell . phoma , leukemia , myeloma , sarcoma , virus - related cancer , 

Provided herein is a method of stimulating an antigen - 20 and any combinations thereof . In some embodiments , the 
specific T cell response comprising contacting the T cell cancer is a metastatic cancer , refractory cancer , or recurrent 
with an anti - TIM3 antibody , or antigen binding portion cancer . In some embodiments , the cancer is a cold tumor . 
thereof , bispecific molecules , or immunoconjugates In certain embodiments , the methods described herein 
described herein such that an antigen - specific T cell further comprise one or more additional therapeutics with an 
response is stimulated ( e . g . , by inhibiting the negative effect 25 anti - TIM3 antibody , e . g . , an anti - PD - 1 antibody , an anti 
of TIM3 on cells , e . g . , T cells ) . LAG - 3 antibody , an anti - CTLA - 4 antibody , an anti - GITR 

Provided herein is a method of activating or co - stimulat mulat antibody , and / or an anti - PD - L1 antibody . 
ing a T cell , e . g . , an effector T cell ( e . g . , Thl cell ) , com Provided herein is a method of detecting the presence of 

a TIM3 protein in a sample comprising contacting the prising contacting a cell , e . g . , an effector T cell , with an 
anti - TIM3 antibody , or antigen binding portion thereof , 30 sample with an anti - TIM3 antibody , or antigen binding 

portion thereof , under conditions that allow for formation of bispecific molecules , or immunoconjugates described a complex between the antibody , or antigen binding portion 
herein , and CD3 , wherein the effector T cell is activated or thereof , and TIM3 , and detecting the formation of a com co - stimulated ( e . g . , by inhibiting the negative effect of TIM3 plex . 
on cells , e . g . , T cells ) . 

Provided herein is a method of increasing IFN - y produc - 35 EMBODIMENTS 
tion in and / or proliferation of a T cell , e . g . , Thl cell or TIL , 
comprising contacting the T cell with an effective amount of Embodiment 1 
an anti - TIM3 antibody , or antigen binding portion thereof , 
bispecific molecules , or immunoconjugates described An isolated antibody ( e . g . , a human antibody ) , or antigen 
herein . 40 binding portion thereof , which binds to human T - cell immu 

Provided herein is a method of increasing IFN - y produc - noglobulin and mucin - domain containing - 3 ( TIM3 ) , 
tion in T cells in a subject comprising administering to the wherein the antibody or antigen binding portion thereof 
subiect an effective amount of an anti - TIM3 antibody , or comprises heavy chain CDR1 , CDR2 , and CDR3 and light 
antigen binding portion thereof , bispecific molecule , or chain CDR1 , CDR2 , and CDR3 , wherein 
immunoconjugate described herein to increase IFN - y pro - 45 ( 4 ) 16 . ( a ) the heavy chain CDR1 is selected from the group 

consisting of SEQ ID NO : 41 , SEQ ID NO : 42 ; SEQ ID NO : duction from the T cells . 
Provided herein a method of stimulating TIL activity in a 43 ; SEQ ID NO : 44 ; and SEQ ID NO : 45 ; 

( b ) the heavy chain CDR2 is selected from the group subject comprising administering to the subject a therapeu consisting of SEQ ID NO : 46 , SEQ ID NO : 47 ; SEQ ID NO : tically effective amount of an anti - TIM3 antibody , or antigen 48 ; SEO ID NO : 49 ; SEO ID NO : 50 ; SEO ID NO : 51 ; SEO 
binding portion thereof , described herein , such that the TILS 50 ID NO : 52 : SEO ID NO : 122 : SEO ID NO : 123 : SEO ID 
proliferate or secrete a cytokine , e . g . , IFN - y . NO : 124 and SEQ ID NO : 125 ; Provided herein are methods for stimulating NK cells ( c ) the heavy chain CDR3 is selected from the group 
( e . g . , by increasing NK cell cytotoxic activity ) and / or mac consisting of SEQ ID NO : 53 , SEQ ID NO : 54 ; SEQ ID NO : 
rophages or other antigen presenting cell in a subject , 55 ; SEQ ID NO : 56 ; SEQ ID NO : 57 ; SEQ ID NO : 58 ; SEQ 
comprising administering to the subject an effective amount 55 ID NO : 59 ; SEQ ID NO : 126 ; SEQ ID NO : 127 ; SEQ ID 
of an anti - TIM3 antibody , or antigen binding portion NO : 128 and SEQ ID NO : 129 ; 
thereof , bispecific molecule , or immunoconjugate described ( d ) the light chain CDR1 comprises SEQ ID NO : 64 or SEQ 
herein . For example , an anti - TIM3 antibody described ID NO : 65 ; 
herein can increase IL - 12 secretion by antigen presenting ( e ) the light chain CDR2 comprises SEQ ID NO : 66 or SEQ 
cells contacted with the TIM3 antibody . 60 ID NO : 67 ; and 

Provided herein is a method of stimulating an immune ( f ) the light chain CDR3 comprises SEQ ID NO : 68 , SEQ ID 
response in a subject comprising administering to the subject NO : 69 , SEQ ID NO : 70 , or SEQ ID NO : 71 . 
an anti - TIM3 antibody , or antigen binding portion thereof , 
bispecific molecule or immunoconjugate described herein , Embodiment 2 
such that an immune response in the subject is stimulated . In 65 
certain embodiments , the subject has a tumor and an An isolated antibody , or antigen binding portion thereof , 
immune response against the tumor is stimulated . which binds to human TIM3 , comprising : 
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( al ) the heavy chain variable region CDR1 , CDR2 , and and / or light chain CDR1 , CDR2 , and CDR3 sequences 
CDR3 comprises SEQ ID NOs : 41 , 46 , 53 , respectively , and comprising SEQ ID NOs : 65 , 67 , and 70 , respectively ; 
the light chain variable region CDR1 , CDR2 , and CDR3 ( 92 ) the heavy chain variable region CDR1 , CDR2 , and 
comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; CDR3 comprises SEQ ID NOs : 45 , 50 , 57 , respectively , and 
( a2 ) the heavy chain variable region CDR1 , CDR2 , and 5 the light chain variable region CDR1 , CDR2 , and CDR3 
CDR3 comprises SEQ ID NOs : 41 , 122 , 53 , respectively , comprises SEQ ID NOs : 64 , 66 , 71 , respectively ; 
and the light chain variable region CDR1 , CDR2 , and CDR3 ( g3 ) the heavy chain variable region CDR1 , CDR2 , and 
comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; CDR3 comprises SEQ ID NOs : 45 , 50 , 57 , respectively , and 
( a3 ) the heavy chain variable region CDR1 , CDR2 , and the light chain variable region CDR1 , CDR2 , and CDR3 
CDR3 comprises SEQ ID NOs : 41 , 123 , 53 , respectively , 10 comprises SEQ ID NOs : 64 , 66 , 69 , respectively ; 
and the light chain variable region CDR1 , CDR2 , and CDR3 ( h ) heavy chain CDR1 , CDR2 , and CDR3 sequences com 
comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; prising SEQ ID NOs : 45 , 51 , and 58 , respectively , and / or 
( a4 ) the heavy chain variable region CDR1 , CDR2 , and light chain CDR1 , CDR2 , and CDR3 sequences comprising 
CDR3 comprises SEQ ID NOs : 41 , 124 , 53 , respectively , 15 SEQ ID NOs : 64 , 66 , and 68 , respectively ; 
and the light chain variable region CDR1 , CDR2 , and CDR3 ( i ) heavy chain CDR1 , CDR2 , and CDR3 sequences com 
comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; prising SEQ ID NOs : 45 , 52 , and 59 , respectively , and / or 
( a5 ) the heavy chain variable region CDR1 , CDR2 , and light chain CDR1 , CDR2 , and CDR3 sequences comprising 
CDR3 comprises SEQ ID NOs : 41 , 46 , 126 , respectively , ? DE SEQ ID NOs : 64 , 66 , and 69 , respectively . 
and the light chain variable region CDR1 , CDR2 , and CDR3 20 Embodiment 3 comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
( 26 ) the heavy chain variable region CDR1 , CDR2 , and The antibody , or antigen binding portion thereof , of CDR3 comprises SEQ ID NOs : 41 , 46 , 127 , respectively , Embodiment 1 or 2 , wherein the heavy chain variable region and the light chain variable region CDR1 , CDR2 , and CDR3 comprises an amino acid sequence which is at least about comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 80 % , at least about 85 % , at least about 90 % , at least about ( a7 ) the heavy chain variable region CDR1 , CDR2 , and 95 % , at least about 96 % , at least about 97 % , at least about CDR3 comprises SEQ ID NOs : 41 , 46 , 128 , respectively , 98 % , at least about 99 % , or about 100 % identical to the and the light chain variable region CDR1 , CDR2 , and CDR3 amino acid sequence selected from the group consisting of comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; SEO ID NOs : 34 , 35 , 36 , 37 , 38 , 39 , 40 , 112 , 113 , 114 , 115 , ( a8 ) the heavy chain variable region CDR1 , CDR2 , and 30 116 , 117 , 118 , 119 , 120 , 121 , and 364 and / or the light chain CDR3 comprises SEQ ID NOs : 41 , 46 , 129 , respectively , variable region comprises an amino acid sequence which is 
and the light chain variable region CDR1 , CDR2 , and CDR3 at least about 80 % , at least about 85 % , at least about 90 % , comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; at least about 95 % , at least about 96 % , at least about 97 % , ( a9 ) the heavy chain variable region CDR1 , CDR2 , and at least about 98 % , at least about 99 % , or about 100 % CDR3 comprises SEQ ID NOs : 41 , 122 , 128 , respectively , 35 identical to the amino acid sequence selected from the group and the light chain variable region CDR1 , CDR2 , and CDR3 consisting of SEQ ID NOs : 60 , 61 , 62 , and 63 . comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; 
( a10 ) the heavy chain variable region CDR1 , CDR2 , and Embodiment 4 CDR3 comprises SEQ ID NOs : 41 , 122 , 126 , respectively , 
and the light chain variable region CDR1 , CDR2 , and CDR3 40 The antibody , or antigen binding portion thereof , of any 
comprises SEQ ID NOs : 64 , 66 , 68 , respectively ; one of Embodiments 1 to 3 , wherein the antibody , or antigen ( b1 ) the heavy chain variable region CDR1 , CDR2 , and binding portion thereof , comprises an effectorless IgG1 Fc 
CDR3 comprises SEQ ID NOs : 42 , 47 , 54 , respectively , and that comprises the following mutations : L234A , L235E , 
the light chain variable region CDR1 , CDR2 , and CDR3 G237A , and optionally A330S and P331S . comprises SEQ ID NOs : 64 , 66 , 69 , respectively ; 45 
( 62 ) the heavy chain variable region CDR1 , CDR2 , and Embodiment 5 CDR3 comprises SEQ ID NOs : 42 , 125 , 54 , respectively , 
and the light chain variable region CDR1 , CDR2 , and CDR3 The antibody , or antigen binding portion thereof , of any of 
comprises SEQ ID NOs : 64 , 66 , 69 , respectively ; the preceding Embodiments , comprising a heavy chain 
( C ) heavy chain CDR1 , CDR2 , and CDR3 sequences com - 50 constant region comprising an amino acid sequence selected 
prising SEQ ID NOs : 43 , 48 , and 55 , respectively , and / or from the group consisting of SEQ ID NOs : 263 - 266 . 
light chain CDR1 , CDR2 , and CDR3 sequences comprising 
SEQ ID NOs : 64 , 66 , and 69 , respectively ; Embodiment 6 
( d ) heavy chain CDR1 , CDR2 , and CDR3 sequences com 
prising SEQ ID NOs : 44 , 49 , and 56 , respectively , and / or 55 The antibody , or antigen binding portion thereof , of any of 
light chain CDR1 , CDR2 , and CDR3 sequences comprising the preceding Embodiments , wherein the antibody , or anti 
SEQ ID NOs : 64 , 66 , and 68 , respectively ; gen binding portion thereof , is a human or humanized 
( e ) heavy chain CDR1 , CDR2 , and CDR3 sequences com antibody . 
prising SEQ ID NOs : 45 , 50 , and 57 , respectively , and / or 
light chain CDR1 , CDR2 , and CDR3 sequences comprising 60 Embodiment 7 
SEQ ID NOs : 64 , 66 , and 69 , respectively ; 
( f ) heavy chain CDR1 , CDR2 , and CDR3 sequences com The antibody of any one of Embodiments 1 - 6 , wherein the 
prising SEQ ID NOs : 45 , 50 , and 57 , respectively , and / or antibody comprises : 
light chain CDR1 , CDR2 , and CDR3 sequences comprising ( al ) heavy and light chain sequences comprising SEQ ID 
SEQ ID NOs : 64 , 66 , and 71 , respectively ; 65 NOs : 301 ( or 302 ) and 29 , respectively ; 
( gl ) heavy chain CDR1 , CDR2 , and CDR3 sequences ( a2 ) heavy and light chain sequences comprising SEQ ID 
comprising SEQ ID NOs : 45 , 50 , and 57 , respectively , NOs : 1 ( or 8 ) and 29 , respectively ; 
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( a3 ) heavy and light chain sequences comprising SEQ ID ( b5 ) heavy and light chain sequences comprising SEQ ID 
NOs : 15 ( or 22 ) and 29 , respectively ; NOs : 80 ( or 90 ) and 30 , respectively ; 
( a4 ) heavy and light chain sequences comprising SEQ ID ( b6 ) heavy and light chain sequences comprising SEQ ID 
NOs : 303 ( or 304 ) and 29 , respectively ; NOs : 100 ( or 110 ) and 30 , respectively ; 
( a5 ) heavy and light chain sequences comprising SEQ ID 5 ( b7 ) heavy and light chain sequences comprising SEQ ID 
NOs : 72 ( or 82 ) and 29 , respectively ; NOs : 325 ( or 326 ) and 30 , respectively ; 
( a6 ) heavy and light chain sequences comprising SEQ ID ( cl ) heavy and light chain sequences comprising SEQ ID 
NOs : 92 ( or 102 ) and 29 , respectively ; NOs : 327 ( or 328 ) and 30 , respectively ; 
( a7 ) heavy and light chain sequences comprising SEQ ID ( c2 ) heavy and light chain sequences comprising SEQ ID 
NOs : 305 ( or 306 ) and 29 , respectively ; NOs : 3 ( or 10 ) and 30 , respectively ; 
( a8 ) heavy and light chain sequences comprising SEQ ID ( c3 ) heavy and light chain sequences comprising SEQ ID 
NOs : 73 ( or 83 ) and 29 , respectively ; NOs : 17 ( or 24 ) and 30 , respectively ; 
( a9 ) heavy and light chain sequences comprising SEQ ID ( c4 ) heavy and light chain sequences comprising SEQ ID 
NOs : 93 ( or 103 ) and 29 , respectively ; 15 NOs : 329 ( or 330 ) and 30 , respectively ; 
( a10 ) heavy and light chain sequences comprising SEQ ID ( dl ) heavy and light chain sequences comprising SEQ ID 
NOs : 307 ( or 308 ) and 29 , respectively ; NOs : 331 ( or 332 ) and 29 , respectively ; 
( all ) heavy and light chain sequences comprising SEQ ID ( d2 ) heavy and light chain sequences comprising SEQ ID 
NOs : 74 ( or 84 ) and 29 , respectively ; NOs : 4 ( or 11 ) and 29 , respectively ; 
( a12 ) heavy and light chain sequences comprising SEQ ID 20 ( d3 ) heavy and light chain sequences comprising SEQ ID 
NOs : 94 ( or 104 ) and 29 , respectively ; NOs : 18 ( or 25 ) and 29 , respectively ; 
( a13 ) heavy and light chain sequences comprising SEQ ID ( d4 ) heavy and light chain sequences comprising SEQ ID 
NOs : 309 ( or 310 ) and 29 , respectively ; NOs : 333 ( or 334 ) and 29 , respectively ; 
( a14 ) heavy and light chain sequences comprising SEQ ID ( e1 . 1 ) heavy and light chain sequences comprising SEQ ID 
NOs : 75 ( or 85 ) and 29 , respectively ; 25 NOs : 335 ( or 336 ) and 32 , respectively ; 
( a15 ) heavy and light chain sequences comprising SEQ ID ( el . 2 ) heavy and light chain sequences comprising SEQ ID 
NOs : 95 ( or 105 ) and 29 , respectively ; NOs : 335 ( or 336 ) and 33 , respectively ; 
( a16 ) heavy and light chain sequences comprising SEQ ID ( e1 . 3 ) heavy and light chain sequences comprising SEQ ID 
NOs : 311 ( or 312 ) and 29 , respectively ; NOs : 335 ( or 336 ) and 31 , respectively ; 
( a17 ) heavy and light chain sequences comprising SEQ ID 30 ( e2 ) heavy and light chain sequences comprising SEQ ID 
NOs : 76 ( or 86 ) and 29 , respectively ; NOs : 5 ( or 12 ) and 33 , respectively ; 
( a18 ) heavy and light chain sequences comprising SEQ ID ( 03 ) heavy and light chain sequences comprising SEQ ID 
NOs : 96 ( or 106 ) and 29 , respectively ; NOs : 19 ( or 26 ) and 33 , respectively ; 
( a19 ) heavy and light chain sequences comprising SEQ ID ( e4 ) heavy and light chain sequences comprising SEQ ID 
NOs : 313 ( or 314 ) and 29 , respectively ; 35 NOs : 337 ( or 338 ) and 33 , respectively ; 
( a20 ) heavy and light chain sequences comprising SEQ ID ( 05 ) heavy and light chain sequences comprising SEQ ID 
NOs : 77 ( or 87 ) and 29 , respectively ; NOs : 81 ( or 91 ) and 33 , respectively ; 
( a21 ) heavy and light chain sequences comprising SEQ ID ( en ) heavy and light chain sequences comprising SEQ ID 
NOs : 97 ( or 107 ) and 29 , respectively ; NOs : 101 ( or 111 ) and 33 , respectively ; 
( a22 ) heavy and light chain sequences comprising SEQ ID 40 ( e7 ) heavy and light chain sequences comprising SEQ ID 
NOs : 315 ( or 316 ) and 29 , respectively ; NOs : 339 ( or 340 ) and 33 , respectively ; 
( a23 ) heavy and light chain sequences comprising SEQ ID ( f1 ) heavy and light chain sequences comprising SEQ ID 
NOs : 78 ( or 88 ) and 29 , respectively ; NOs : 341 ( or 342 ) and 29 , respectively ; 
( a24 ) heavy and light chain sequences comprising SEQ ID ( f2 ) heavy and light chain sequences comprising SEQ ID 
NOs : 98 ( or 108 ) and 29 , respectively ; 45 NOs : 6 ( or 13 ) and 29 , respectively ; 
( a25 ) heavy and light chain sequences comprising SEQ ID ( f3 ) heavy and light chain sequences comprising SEQ ID 
NOs : 317 ( or 318 ) and 29 , respectively ; NOs : 20 ( or 27 ) and 29 , respectively ; 
( a26 ) heavy and light chain sequences comprising SEQ ID ( f4 ) heavy and light chain sequences comprising SEQ ID 
NOs : 79 ( or 89 ) and 29 , respectively ; NOs : 343 ( or 344 ) and 29 , respectively ; 
( a27 ) heavy and light chain sequences comprising SEQ ID 50 ( gl ) heavy and light chain sequences comprising SEQ ID 
NOs : 99 ( or 109 ) and 29 , respectively ; NOs : 345 ( or 346 ) and 29 , respectively ; 
( a28 ) heavy and light chain sequences comprising SEQ ID ( 82 ) heavy and light chain sequences comprising SEQ ID 
NOs : 319 ( or 320 ) and 29 , respectively ; NOs : 7 ( or 43 ) and 30 , respectively ; 
( a29 ) heavy and light chain sequences comprising SEQ ID ( g3 ) heavy and light chain sequences comprising SEQ ID 
NOs : 349 ( or 350 ) and 29 , respectively ; 55 NOs : 21 ( or 28 ) and 30 , respectively ; or 
( a30 ) heavy and light chain sequences comprising SEQ ID ( 84 ) heavy and light chain sequences comprising SEQ ID 
NOs : 351 ( or 352 ) and 29 , respectively ; NOs : 347 ( or 348 ) and 30 , respectively ; 
( a31 ) heavy and light chain sequences comprising SEQ ID wherein the antibody specifically binds to human TIM3 . 
NOs : 353 ( or 354 ) and 29 , respectively ; 
( b1 ) heavy and light chain sequences comprising SEQ ID 60 Embodiment 8 
NOs : 321 ( or 322 ) and 30 , respectively ; 
( 62 ) heavy and light chain sequences comprising SEQ ID The antibody or antigen binding portion thereof , of any of 
NOs : 2 ( or 9 ) and 30 , respectively ; Embodiments 1 - 7 , wherein the antibody or antigen binding 
( 63 ) heavy and light chain sequences comprising SEQ ID portion thereof has one or more of the following properties : 
NOs : 16 ( or 23 ) and 30 , respectively ; 65 ( 1 ) binding to soluble human TIM3 , e . g . , with a KD of 10 
( b4 ) heavy and light chain sequences comprising SEQ ID nM or less ( e . g . , 0 . 01 nM to 10 nM ) , e . g . , as measured by 
NOs : 323 ( or 324 ) and 30 , respectively ; Biacore ; 
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( 2 ) binding to soluble cynomolgus TIM3 , e . g . , with a KD of Embodiment 9 
100 nM or less ( e . g . , 0 . 01 nM to 100 nM ) , e . g . , as measured 
by Biacore ; A bispecific molecule comprising the antibody of any one 
( 3 ) binding to membrane bound human TIM3 , e . g . , with an of the preceding Embodiments linked to a molecule having 
EC50 of 1 ug / mL or less ( e . g . , 0 . 01 ug / mL to 1 ug / mL ) , e . g . , 5 a second binding specificity . 
as measured by flow cytometry ; 
( 4 ) binding to membrane bound human TIM3 , e . g . , with a Embodiment 10 
KD of 1 nM or less ( e . g . , 0 . 01 nM to 10 nM ) , e . g . , as 
measured by Scatchard analysis ; A nucleic acid encoding the heavy and / or light chain 
( 5 ) binding to membrane bound cynomolgus TIM3 , e . g . , 10 variable region of the antibody , or antigen binding portion 
with an EC50 of 20 ug / mL or less ( e . g . , 0 . 01 ug / mL to 20 thereof , of any one of Embodiments 1 to 8 . 
ug / mL ) , e . g . , as measured by flow cytometry ; 
( 6 ) binding to membrane bound cynomolgus TIM3 , e . g . , Embodiment 11 with a KD of 1 nM or less ( e . g . , 0 . 01 nM to 10 nM ) , e . g . , as 
measured by Scatchard analysis ; 15 A cell transformed with the nucleic acid of Embodiment ( 7 ) inducing or enhancing T cell activation ( e . g . , by blocking 
or reducing the inhibitory effect of TIM3 ) , as evidenced by 
( i ) increased IFN - y production in TIM3 - expressing T cells Embodiment 12 ( e . g . , Th1 cells or TILs ) and / or ( ii ) enhanced proliferation of 
TIM3 - expressing T cells ( e . g . , Thl cells or TILs ) ; 20 20 An immunoconjugate comprising the antibody according ( 8 ) stimulating T cell proliferation in a mixed lymphocyte mocyle to any one of Embodiments 1 to 8 , linked to an agent . reaction ( MLR ) assay ; 
( 9 ) inhibiting the binding of phosphatidylserine to TIM3 , Embodiment 13 e . g . , as measured by PS - HTIM3 “ in - tandem ” blocking assay ; 
( 10 ) not internalizing or downregulating cell surface TIM3 25 A composition comprising the antibody , or antigen bind 
when binding to TIM3 on cells ; ing portion thereof , bispecific molecule or immunoconju ( 11 ) binding to one of the following regions of human TIM3 gate , of any one of Embodiments 1 to 9 and 12 , and a carrier . extracellular domain ( SEQ ID NO : 290 ) : ( a ) CPVFECG 
( SEQ ID NO : 296 ) ; ( b ) RIQIPGIMND ( SEQ ID NO : 298 ) ; Embodiment 14 
( c ) CPVFECG and RIQIPGIMND ( SEQ ID NOs : 296 and 30 
298 , respectively ) ; and ( d ) WTSRYWLNGDFR ( SEQ ID A kit comprising the antibody , or antigen binding portion 
NO : 297 ) ; thereof , or bispecific molecule , or immnunoconjugate of any 
( 12 ) having reduced binding to human TIM3 in which one one of Embodiments 1 to 9 and 12 and instructions for use . 
or more of amino acids L48 , C58 , P59 , V60 , F61 , E62 , C63 , 
G64 , W78 , S80 , R81 , W83 , 184 , G86 , D87 , R89 , D104 , 35 Embodiment 15 
R111 , Q113 , G116 , M118 , and D120 is substituted with 
another amino acid relative to binding to wildtype human A method of stimulating , increasing or modulating an 
TIM3 ; immune response in a subject in need thereof or for treating 
( 13 ) competing in either direction or both directions for cancer in a subject in need thereof , comprising administer 
binding to human TIM3 with an antibody comprising VH 40 ing the antibody , or antigen binding portion thereof , bispe 
and VL domains of any one of 13A3 , 3G4 , 17C3 , 17C8 , 9F6 , cific molecule or immnunoconjugate , of any one of Embodi 
8B9 , 8C4 , or TIM3 . 7 , TIM3 . 8 , TIM3 . 10 , TIM3 . 11 , ments 1 to 9 and 12 , wherein an antigen - specific T cell 
TIM3 . 12 , TIM3 . 13 , TIM3 . 14 , TIM3 . 15 , TIM3 . 16 , TIM3 . 17 , response is stimulated , wherein the effector T cell is acti 
and TIM3 . 18 ; vated or co - stimulated , wherein IFN - y production in a T cell 
( 14 ) binding to human TIM3 regions 49VPVCWGK - 45 is increased , wherein the number of T cells is increased , 
GACPVFE62 ( SEQ ID NO : 367 ) and 111RIQ - wherein TIL activity is stimulated , wherein the size of a 
IPGIMNDEKFNLKL127 ( SEQ ID NO : 368 ) as determined tumor in the subject is reduced , wherein growth of a tumor 
by HDX - MS in the subject is inhibited , or any combination thereof , after 
( 15 ) having the heavy chain and / or light chain variable the administration . 
regions interact with at least 5 , 10 , 15 , 20 or all of the 50 Other features and advantages of the instant disclosure 
following amino acids of human TIM3 : P50 , V51 , C52 , P59 , will be apparent from the following detailed description and 
V60 , F61 , E62 , C63 , G64 , N65 , 166 , V67 , 168 , R69 , D71 , examples , which should be construed as limiting . 
E72 , D74 , R111 , Q113 , G116 , 1117 , M118 , D120 , and 
optionally 170 and / or 1112 , as determined by X - ray crys BRIEF DESCRIPTION OF THE 
tallography ( e . g . , described in the Examples ; numbering per 55 DRAWINGS / FIGURES 
SEQ ID NO : 286 ( FIG . 20 ) ) ; and / or 
( 16 ) ( a ) having reduced binding to human TIM3 in which 1 , 
2 , 3 , 4 , 5 , 6 , 7 , 8 or 9 of amino acids C58 , P59 , F61 , E62 , 167 ) and the amino acid sequence ( SEQ ID NO : 34 ) of the 
C63 , R111 , D120 , and optionally D104 and Q113 ( number - mature heavy chain variable ( VH ) region of the anti - TIM3 
ing per SEQ ID NO : 286 ( FIG . 20 ) ) are substituted with 60 monoclonal antibody 13A3 . The CDR1 ( SEQ ID NO : 41 ) , 
another amino acid relative to binding to wildtype human CDR2 ( SEQ ID NO : 46 ) and CDR3 ( SEQ ID NO : 53 ) are 
TIM3 ; ( b ) binding to 49VPVCWGKGACPVFE62 ( SEQ ID delineated , and the V , D and J germline derivations are 
NO : 367 ) , 111RIQIPGIMNDEKFNLKL127 ( SEQ ID NO : indicated . 
368 ) and 119NDEKFNLKL 127 ( SEQ ID NO : 373 ) , as FIG . 1B shows the nucleotide sequence ( SEQ ID NO : 
determined by HDX - MS , as described in the Examples ; 65 193 ) and the amino acid sequence ( SEQ ID NO : 60 ) of the 
and / or ( c ) competing with or cross - blocking with the bind - mature light chain variable ( VL ) region of the anti - TIM3 
ing to human TIM3 of 13A3 or TIM3 . 18 . IgG1 . 3 . monoclonal antibody 13A3 . The CDR1 ( SEQ ID NO : 64 ) , 
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CDR2 ( SEQ ID NO : 66 ) and CDR3 ( SEQ ID NO : 68 ) are mature light chain variable ( VL ) region of the anti - TIM3 
delineated , and the V and J germline derivations are indi monoclonal antibody 17C3 . The CDR1 ( SEQ ID NO : 64 ) , 
cated . CDR2 ( SEQ ID NO : 66 ) and CDR3 ( SEQ ID NO : 68 ) are 

FIG . 1C shows the nucleotide sequence ( SEQ ID NO : delineated , and the V and J germline derivations are indi 
167 ) and the amino acid sequence ( SEQ ID NO : 34 ) of the 5 cated . 
heavy chain VH region of the anti - TIM3 monoclonal anti FIG . 4C shows the nucleotide sequence ( SEQ ID NO : 
body 13A3 with a signal sequence ( SEQ ID NOs : 274 and 170 ) and the amino acid sequence ( SEQ ID NO : 37 ) of the 269 , respectively ) , and the nucleotide sequence ( SEQ ID heavy chain VH region of the anti - TIM3 monoclonal anti NO : 193 ) and the amino acid sequence ( SEQ ID NO : 60 ) of body 17C3 with a signal sequence ( SEQ ID NOs : 272 and the light chain VL region of the anti - TIM3 monoclonal 10 267 , respectively ) , and the nucleotide sequence ( SEQ ID antibody 13A3 with a signal sequence ( SEQ ID NOs : 273 NO : 193 ) and the amino acid sequence ( SEQ ID NO : 60 ) of and 268 , respectively ) . the light chain VL region of the anti - TIM3 monoclonal FIG . 2A shows the nucleotide sequence ( SEQ ID NO : 
168 ) and the amino acid sequence ( SEQ ID NO : 35 ) of the antibody 17C3 with a signal sequence ( SEQ ID NOs : 273 
mature heavy chain variable ( VH ) region of the anti - TIM3 15 and 268 , respectively ) . 
monoclonal antibody 8B9 . The CDR1 ( SEQ ID NO : 42 ) , FIG . 5A shows the nucleotide sequence ( SEQ ID NO : 
CDR2 ( SEQ ID NO : 47 ) and CDR3 ( SEQ ID NO : 54 ) are 171 ) and the amino acid sequence ( SEQ ID NO : 38 ) of the 
delineated , and the V , D and J germline derivations are mature heavy chain variable ( VH ) region of the anti - TIM3 
indicated . monoclonal antibody 9F6 . The CDR1 ( SEQ ID NO : 45 ) , 

FIG . 2B shows the nucleotide sequence ( SEQ ID NO : 20 CDR2 ( SEQ ID NO : 50 ) and CDR3 ( SEQ ID NO : 57 ) are 
194 ) and the amino acid sequence ( SEQ ID NO : 61 ) of the delineated , and the V , D and I germline derivations are 
mature light chain variable ( VL ) region of the anti - TIM3 indicated . 
monoclonal antibody 8B9 . The CDR1 ( SEQ ID NO : 64 ) , FIG . 5B shows the nucleotide sequence ( SEQ ID NO : 
CDR2 ( SEQ ID NO : 66 ) and CDR3 ( SEQ ID NO : 69 ) are 195 ) and the amino acid sequence ( SEQ ID NO : 62 ) of the 
delineated , and the V and J germline derivations are indi - 25 mature light chain variable ( VL ) region of VK1 of the 
cated . anti - TIM3 monoclonal antibody 9F6 . The CDR1 ( SEQ ID 

FIG . 2C shows the nucleotide sequence ( SEO ID NO : NO : 65 ) , CDR2 ( SEO ID NO : 67 ) and CDR3 ( SEO ID NO : 
168 ) and the amino acid sequence ( SEQ ID NO : 35 ) of the 70 ) are delineated , and the V and J germline derivations are 
heavy chain VH region of the anti - TIM3 monoclonal anti - indicated . 
body 8B9 with a signal sequence ( SEQ ID NOs : 274 and 30 FIG . 5C shows the nucleotide sequence ( SEQ ID NO : 
269 , respectively ) , and the nucleotide sequence ( SEQ ID 196 ) and the amino acid sequence ( SEQ ID NO : 63 ) of the 
NO : 194 ) and the amino acid sequence ( SEQ ID NO : 61 ) of mature light chain variable ( VL ) region of VK2 of the 
the light chain VL region of the anti - TIM3 monoclonal anti - TIM3 monoclonal antibody 9F6 . The CDR1 ( SEQ ID 
antibody 8B9 with a signal sequence ( SEQ ID NOs : 0 . 273 NO : 64 ) , CDR2 ( SEQ ID NO : 66 ) and CDR3 ( SEO ID NO : 
and 268 , respectively ) . 35 71 ) are delineated , and the V and J germline derivations are 

FIG . 3A shows the nucleotide sequence ( SEQ ID NO : indicated . 
169 ) and the amino acid sequence ( SEQ ID NO : 36 ) of the FIG . 5D shows the nucleotide sequence ( SEQ ID NO : 
mature heavy chain variable ( VH ) region of the anti - TIM3 1 94 ) and the amino acid sequence ( SEQ ID NO : 61 ) of the 
monoclonal antibody 8C4 . The CDR1 ( SEQ ID NO : 43 ) , mature light chain variable ( VL ) region of VK3 of the 
CDR2 ( SEQ ID NO : 48 ) and CDR3 ( SEQ ID NO : 55 ) are 40 anti - TIM3 monoclonal antibody 9F6 . The CDR1 ( SEQ ID 
delineated , and the V , D and J germline derivations are NO : 64 ) , CDR2 ( SEQ ID NO : 66 ) and CDR3 ( SEQ ID NO : 
indicated . 69 ) are delineated , and the V and J germline derivations are 

FIG . 3B shows the nucleotide sequence ( SEQ ID NO : indicated . 
194 ) and the amino acid sequence ( SEQ ID NO : 61 ) of the FIG . 5E shows the nucleotide sequence ( SEQ ID NO : 
mature light chain variable ( VL ) region of the anti - TIM3 45 171 ) and the amino acid sequence ( SEQ ID NO : 38 ) of the 
monoclonal antibody 8C4 . The CDR1 ( SEQ ID NO : 64 ) , heavy chain VH region of the anti - TIM3 monoclonal anti 
CDR2 ( SEQ ID NO : 66 ) and CDR3 ( SEQ ID NO : 69 ) are body 9F6 with a signal sequence ( SEQ ID NOs : 275 and 
delineated , and the V and J germline derivations are indi - 270 , respectively ) , and the nucleotide sequences ( SEQ ID 
cated . NO : 195 , 196 , and 194 , respectively ) and the amino acid 

FIG . 3C shows the nucleotide sequence ( SEQ ID NO : 50 sequences ( SEQ ID NO : 62 , 63 , and 61 , respectively ) of the 
169 ) and the amino acid sequence ( SEQ ID NO : 36 ) of the light chain VL region of VK1 , VK2 and VK3 of the 
heavy chain VH region of the anti - TIM3 monoclonal anti - anti - TIM3 monoclonal antibody 9F6 with a signal sequence 
body 8C4 with a signal sequence ( SEQ ID NOs : 274 and ( SEQ ID NOs : 276 and 271 , respectively ) . 
269 , respectively ) , and the nucleotide sequence ( SEQ ID FIG . 6A shows the nucleotide sequence ( SEQ ID NO : 
NO : 194 ) and the amino acid sequence ( SEQ ID NO : 61 ) of 55 172 ) and the amino acid sequence ( SEQ ID NO : 39 ) of the 
the light chain VL region of the anti - TIM3 monoclonal mature heavy chain variable ( VH ) region of the anti - TIM3 
antibody 8C4 with a signal sequence ( SEQ ID NOs : 273 and monoclonal antibody 3G4 . The CDR1 ( SEQ ID NO : 45 ) , 
268 , respectively ) . CDR2 ( SEQ ID NO : 51 ) and CDR3 ( SEQ ID NO : 58 ) are 

FIG . 4A shows the nucleotide sequence ( SEQ ID NO : delineated , and the V , D and J germline derivations are 
170 ) and the amino acid sequence ( SEQ ID NO : 37 ) of the 60 indicated . 
mature heavy chain variable ( VH ) region of the anti - TIM3 FIG . 6B shows the nucleotide sequence ( SEQ ID NO : 
monoclonal antibody 17C3 . The CDR1 ( SEQ ID NO : 44 ) , 193 ) and the amino acid sequence ( SEQ ID NO : 60 ) of the 
CDR2 ( SEQ ID NO : 49 ) and CDR3 ( SEQ ID NO : 56 ) are mature light chain variable ( VL ) region of the anti - TIM3 
delineated , and the V , D and J germline derivations are monoclonal antibody 3G4 . The CDR1 ( SEQ ID NO : 64 ) , 
indicated . 65 CDR2 ( SEQ ID NO : 66 ) and CDR3 ( SEQ ID NO : 68 ) are 

FIG . 4B shows the nucleotide sequence ( SEQ ID NO : delineated , and the V and J germline derivations are indi 
193 ) and the amino acid sequence ( SEQ ID NO : 60 ) of the cated . 
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FIG . 6C shows the nucleotide sequence ( SEQ ID NO : from its elements , e . g . , variable and constant regions that are 

172 ) and the amino acid sequence ( SEQ ID NO : 39 ) of the disclosed herein . Where a SEQ ID NO does not appear in a 
heavy chain VH region of the anti - TIM3 monoclonal anti given column on the second or third page of the table , it is 
body 364 with a signal sequence ( SEQ ID NOs : 275 and provided in that column in the page preceding it or the page 
270 , respectively ) , and the nucleotide sequence ( SEQ ID 5 preceding that one . 
NO : 193 ) and the amino acid sequence ( SEQ ID NO : 60 ) of FIGS . 14A - 14B show the binding curves and ECsos of 
the light chain VL region of the anti - TIM3 monoclonal anti - TIM3 antibodies to human TIM - 3 transfected CHO 
antibody 3G4 with a signal sequence ( SEQ ID NOs : 273 and cells ( FIG . 14A ) and activated human T cells ( FIG . 14B ) . 
268 , respectively ) . FIGS . 15A - 15B show the binding curves and ECsos of 

FIG . 7A shows the nucleotide sequence ( SEQ ID NO : 10 anti - TIM3 antibodies to a cyno TIM3 - transfected CHO cell 
173 ) and the amino acid sequence ( SEQ ID NO : 40 ) of the line ( FIG . 15A ) and activated cyno T cells ( FIG . 15B ) . 
mature heavy chain variable ( VH ) region of the anti - TIM3 FIG . 16 shows anti - TIM3 activity ( at various antibody 
monoclonal antibody 17C8 . The CDR1 ( SEQ ID NO : 45 ) , concentrations ) in promoting IFN - y production from tumor 
CDR2 ( SEQ ID NO : 52 ) and CDR3 ( SEQ ID NO : 59 ) are infiltrating leukocytes ( TILs ) in renal cell carcinoma ( RCC ) . 
delineated , and the V , D and J germline derivations are 15 The 8 bars for each antibody represent different concentra 
indicated . tions of antibody , as indicated . 

FIG . 7B shows the nucleotide sequence ( SEQ ID NO : FIGS . 17A - 17B show anti - TIM3 activity ( at various 
194 ) and the amino acid sequence ( SEQ ID NO : 61 ) of the antibody concentrations ) in promoting IFN - y production 
mature light chain variable ( VL ) region of the anti - TIM3 from lung cancer TILs ( FIG . 17A , IFN - Y ELISA ; FIG . 17B , 
monoclonal antibody 17C8 . The CDR1 ( SEQ ID NO : 64 ) , 20 intracellular IFN - y staining ) . In FIG . 17A , the individual bar 
CDR2 ( SEQ ID NO : 66 ) and CDR3 ( SEQ ID NO : 69 ) are for each antibody represents different concentrations of 
delineated , and the V and J germline derivations are indi - antibody , as indicated . In FIG . 17B , the upper panel shows 
cated . CD4 + cells and the lower panel shows CD8 + cells . The level 

FIG . 7C shows the nucleotide sequence ( SEQ ID NO : of TIM3 was measured with 8B9 ( x - axis ) . 
173 ) and the amino acid sequence ( SEQ ID NO : 40 ) of the 25 FIG . 18 shows anti - TIM - 3 antibodies ( i . e . , antibodies 
heavy chain VH region of the anti - TIM3 monoclonal anti - 13A3 and 364 ) in promoting IFN - y secretion from TILS 
body 17C8 with a signal sequence ( SEQ ID NOs : 275 and isolated from various tissues in the presence of CHO - OKT3 
270 , respectively ) , and the nucleotide sequence ( SEQ ID cells . 
NO : 194 ) and the amino acid sequence ( SEQ ID NO : 61 ) of FIG . 19 shows anti - TIM - 3 cross - blocking of TIM - 3 anti 
the light chain VL region of the anti - TIM3 monoclonal 30 bodies on activated human T cells . 
antibody 17C8 with a signal sequence ( SEQ ID NOs : 273 FIG . 20 shows the amino acid residues that are necessary 
and 268 , respectively ) . for binding of anti - TIM3 monoclonal antibodies 13A3 , 3G4 , 

FIG . 8A shows a sequence alignment of the heavy chain 1703 and 8B9 to human TIM3 . The signal sequence and the 
variable ( VH ) region of monoclonal antibodies 13A3 , 8B9 , transmembrane domains are underlined . 
8C4 , 17C3 , 9F6 , 3G4 , and 17C8 . The complementarity 35 FIGS . 21A - 21B show that certain anti - TIM3 antibodies 
determining regions ( CDRs ) are boxed . block the interaction between human TIM3 and PS - lipo 

FIG . 8B lists the SEQ ID NOs for the VH regions , each some . FIG . 21A shows a schematic diagram of the phos 
of the CDRs , and mutants thereof , of the antibodies . phatidylserine ( PS ) - hTIM3 “ in - tandem ” blocking assay . 

FIG . 9A shows a sequence alignment of the light chain FIG . 21B shows blocking of binding of hTIM3 - Fc to PS 
variable ( VL ) region of monoclonal antibodies 13A3 , 8B9 , 40 liposome by certain anti - TIM3 antibodies , as measured via 
8C4 , 17C3 , 9F6 _ VK1 , 9F6 _ VK2 , 9F6 _ VK3 , 3G4 , and the PS - HTIM3 “ in - tandem ” blocking assay shown in FIG . 
17C8 . The complementarity determining regions ( CDRs ) 21A . 
are boxed . FIG . 22 shows a summary of the functional activity of 

FIG . 9B lists the SEQ ID NOs for the VL regions and each various anti - TIM3 antibodies ( e . g . , TIM3 . 5 , TIM3 . 4 , 
of the CDRs of the antibodies . 45 TIM3 . 2 , TIM3 . 9 , 9F6 , TIM3 . 8 , and TIM3 . 6 ) . Data for the 

FIG . 10 shows a sequence alignment of the mature full binding assay , T - cell assay , TIL assay , and PS - TIM3 block 
length heavy chain ( HC ) of monoclonal antibody TIM3 . 5 ing assay are provided . 
( 13A3 ) and exemplary variants thereof : TIM3 . 13 ( D101E ) , FIG . 23 provides a listing of all SEQ ID Numbers with a 
TIM3 . 14 ( P102V ) , TIM3 . 15 ( P102Y ) , TIM3 . 16 ( P102L ) , description of the sequences represented by the SEQ ID 
TIM3 . 17 ( N60Q / P102Y ) , TIM3 . 18 ( N600 / D101E ) , 50 Numbers . 
TIM3 . 10 ( N60Q ) , TIM3 . 11 ( N60S ) , and TIM3 . 12 ( N60A ) . FIGS . 24A - 24B show the anti - tumor activity of the com 
The VH region of each of the heavy chains is underlined . bined administration of anti - PD1 and anti - TIM3 antibodies 

FIG . 11 shows a sequence alignment of the mature full in the CT26 colorectal tumor mouse model . FIG . 24A shows 
length HC of monoclonal antibody 9F6 and an exemplary the tumor volume at various time points post tumor implan 
variant TIM3 . 7 ( A108T ) thereof . The VH region of each 55 tation in mice ( n = 10 / group ) treated with the ( i ) control IgG 
heavy chain is underlined . ( upper left panel ) , ( ii ) RMT3 - 23 anti - TIM3 antibody alone 

FIG . 12 shows a sequence alignment of the mature full ( upper right panel ) , ( iii ) RMP1 - 14 anti - PD1 antibody alone 
length HC of monoclonal 8B9 and an exemplary variant ( bottom left panel ) , and ( iv ) combination of the RMT3 - 23 
TIM3 . 8 ( S61P ) thereof . The VH region of each heavy chain anti - TIM3 and RMP1 - 14 anti - PD1 antibodies ( bottom right 
is underlined . 60 panel ) . FIG . 24B shows the average tumor volume as a 

FIG . 13 lists the SEQ ID NOs of the full length heavy and function of time ( days post tumor implantation ) in mice 
light chains , variable regions and CDRs of hybridoma treated with ( i ) RMT3 - 23 anti - TIM3 antibody alone , ( ii ) 
derived antibodies ( 13A3 , 8B9 , 8C4 , 17C3 , 9F6 , 3G4 and AbM anti - TIM3 antibody alone , ( iii ) RMP1 - 14 anti - PD 1 
17C8 ) and recombinant ( TIM3 . 2 - TIM3 . 18 ) anti - human antibody alone , ( iv ) combination of RMT3 - 23 anti - TIM3 
TIM3 antibodies . The isotype of the heavy and light chains 65 and RMPP1 - 14 anti - PD1 antibodies , ( v ) combination of Ab 
is also indicated . “ H . n . ” refers to hybridoma name . Heavy M anti - TIM3 and RMP1 - 14 anti - PD1 antibodies , and ( vi ) 
and light chains that are referred to in FIG . 13 can be derived isotype control antibody . 
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FIG . 25 shows the list of common peptides of GTIM - 3 that gram . The different patterns identify the specific regions of 
were used to map the epitopes of the anti - TIM3 antibodies the anti - TIM3 antibodies that correspond to the specific 
( 13A3 and 364 ) using hydrogen / deuterium exchange mass epitopes . 
spectrometry ( HDX - MS ) . Each bar indicates a peptic pep 
tide . The circled residues ( i . e . , N99 , T145 , and N172 ) 5 DETAILED DESCRIPTION OF DISCLOSURE 
indicate the glycosylation sites . 

FIG . 26 shows the human TIM - 3 binding regions of the In order that the present description can be more readily 
anti - TIM3 antibodies ( 13A3 and 3G4 ) identified using understood , certain terms are first defined . Additional defi 
HDX - MX . The upper panel shows the binding region of the nitions are set forth throughout the detailed description . 
13A3 anti - TIM3 antibody . The bottom panel shows the 10 It is to be noted that the term " a " or " an " entity refers to 
binding region of the 3G4 anti - TIM3 antibody . one or more of that entity ; for example , " a nucleotide 

FIGS . 27A - 27B show the results of a Scatchard analysis sequence , ” is understood to represent one or more nucleo 
of TIM3 . 18 . IgG1 . 3 to CHO cells ectopically expressing tide sequences . As such , the terms “ a ” ( or " an ” ) , “ one or 
human or cyno TIM3 . FIG . 27A shows a 1251 - TIM3 Ab more , ” and “ at least one ” can be used interchangeably 
standard curve . FIG . 27B shows the amount of 15 herein . 
TIM3 . 18 . IgG1 . 3 antibody bound to CHO cells expressing Furthermore , " and / or ” where used herein is to be taken as 
human ( left panel ) and cyno ( right panel ) TIM3 . specific disclosure of each of the two specified features or 

FIG . 28 shows the results of a Scatchard analysis of components with or without the other . Thus , the term 
TIM3 . 18 . IgG1 . 3 to activated Th1 cells from two donors ( left " and / or ” as used in a phrase such as “ A and / or B ” herein is 
and right panels ) . 20 intended to include " A and B , ” “ A or B , " " A " ( alone ) , and 
FIGS . 29A and 29B show TIM3 . 18 . IgG1 . 3 and “ B ” ( alone ) . Likewise , the term “ and / or ” as used in a phrase 

TIM3 . 18 . IgG1 . 3 Fab enhanced proliferation of Th1 T cells such as “ A , B , and / or C ” is intended to encompass each of 
in the polarized Th1 / irradiated CHO - OKT3 co - culture the following aspects : A , B , and C ; A , B , or C ; A or C ; A or 
assay . FIG . 29A shows Th1 cell proliferation observed with B ; B or C ; A and C ; A and B ; B and C ; A ( alone ) ; B ( alone ) ; 
various concentrations of TIM3 . 18 . IgG1 . 3 , 13A3 ( " 13A3 - 25 and C ( alone ) . 
g4 ” ) or with no antibody or isotype control antibodies It is understood that wherever aspects are described herein 
( h1gG1 . 1 and higG4 ) . FIG . 29B shows Th1 cell proliferation with the language " comprising , ” otherwise analogous 
observed with various concentrations of TIM3 . 18 . IgG1 . 3 aspects described in terms of " consisting of ” and / or " con 
Fab or with no antibody or isotype control antibody IgG1 . 3 . sisting essentially of ” are also provided . 

FIG . 30 shows that anti - TIM3 antibody TIM3 . 18 . IgG1 . 3 30 Unless defined otherwise , all technical and scientific 
enhanced proliferation of Th1 T cells in the polarized terms used herein have the same meaning as commonly 
Th1 / irradiated CHO - OKT3 - PD - L1 co - culture assay in com understood by one of ordinary skill in the art to which this 
bination with nivolumab . disclosure is related . For example , the Concise Dictionary of 

FIG . 31 shows that anti - TIM3 antibody TIM3 . 18 . IgG1 . 3 Biomedicine and Molecular Biology , Juo , Pei - Show , 2nd 
enhanced interferon - y secretion of renal cell carcinoma 35 ed . , 2002 , CRC Press ; The Dictionary of Cell and Molecular 
tumor infiltrating lymphocytes ( TILs ) stimulated with irra - Biology , 3rd ed . , 1999 , Academic Press ; and the Oxford 
diated CHO - OKT3 cells . Dictionary Of Biochemistry And Molecular Biology , 

FIG . 32 shows that anti - TIM3 antibody TIM3 . 18 . IgG1 . 3 Revised , 2000 , Oxford University Press , provide one of skill 
enhanced interferon - y secretion of breast cancer TILs stimu - with a general dictionary of many of the terms used in this 
lated with irradiated CHO - OKT3 cells . 40 disclosure . 

FIG . 33 shows CD163 , CD206 and TIM3 expression on Units , prefixes , and symbols are denoted in their Système 
the MO macrophages that were used in an AlloMLR ( mixed International de Unites ( SI ) accepted form . Numeric ranges 
lymphocyte reaction ) assay , the results of which are shown are inclusive of the numbers defining the range . Unless 
in FIG . 34 . otherwise indicated , nucleotide sequences are written left to 

FIG . 34 shows the proliferation of cells in an AlloMLR 45 right in 5 ' to 3 ' orientation . Amino acid sequences are written 
assay conducted in the presence of the anti - TIM3 antibody left to right in amino to carboxy orientation . The headings 
TIM3 . 18 . IgG1 . 3 , an isotype control or in the absence of provided herein are not limitations of the various aspects of 
antibody . the disclosure , which can be had by reference to the speci 

FIG . 35 is a ribbon diagram of the structure of a TIM3 : fication as a whole . Accordingly , the terms defined imme 
TIM3 . 18 Fab complex , as determined by crystallography . 50 diately below are more fully defined by reference to the 
The Fab fragment is shown in light gray and TIM3 is shown specification in its entirety . 
in dark gray . The term “ about ” is used herein to mean approximately , 

FIG . 36 shows the structure of TIM3 : TIM3 . 18 Fab com roughly , around , or in the regions of . When the term “ about " 
plex , as determined by crystallography . The Fab fragment is is used in conjunction with a numerical range , it modifies 
shown as a ribbon diagram . TIM3 is shown in white surface 55 that range by extending the boundaries above and below the 
representation , with the Fab contact residues depicted in numerical values set forth . In general , the term “ about ” can 
dark gray . modify a numerical value above and below the stated value 

FIG . 37 is a diagram of the assay that was used to measure by a variance of , e . g . , 10 percent , up or down ( higher or 
potential internalization by anti - TIM3 antibodies . lower ) . 

FIG . 38 shows that anti - TIM3 antibodies 13A3 ( bottom 60 The term “ T - cell immunoglobulin and mucin - domain 
left panel ) and certain variants ( D101E — top left panel ; containing - 3 ” or “ TIM3 ” as used herein refers to a receptor 
N600 — top right panel ) thereof do not trigger receptor ( i . e . , that is a member of the T cell immunoglobulin and mucin 
TIM3 ) mediated internalization . domain ( TIM ) family of proteins . Primary ligand for TIM3 
FIGS . 39A and 39 B show a ribbon diagram depicting the include phosphatidylserine ( TIM3 - L ) . TIM3 is also referred 

epitopes of anti - TIM3 antibodies 13A3 ( FIG . 39A ) and 3G4 65 to as hepatitis A virus cellular receptor 2 ( HAVCR2 ) , T - cell 
( FIG . 39B ) . The amino acid sequences of the epitopes for immunoglobulin mucin receptor 3 , TIM - 3 , TIMD3 , TIMD 
each of the antibodies are provided below the ribbon dia 3 , Kidney Injury Molecule - 3 , KIM - 3 , and CD366 . The term 
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“ TIM3 ” includes any variants or isoforms of TIM3 which Cynomolgus TIM3 protein consists of the following 
are naturally expressed by cells . Accordingly , antibodies amino acid sequence ( including a signal sequence ) : 
described herein can cross - react with TIM3 from species 
other than human ( e . g . , cynomolgus TIM3 ) . Alternatively , 
the antibodies can be specific for human TIM3 and do not 5 ( SEQ ID NO : 360 ) 

MFSHLPFDCVLLLLLLLLTRSSEVEYIAEVGONAYLPCSYTPAPPGNLVP exhibit any cross - reactivity with other species . TIM3 or any 
variants and isoforms thereof , can either be isolated from VCWGKGACPVFDCSNVVLRTENRDVNDRTSGRYWLKGDFHKGDVSLTIEN 
cells or tissues which naturally express them or be recom 
binantly produced using well - known techniques in the art 
and / or those described herein . PRMLTTGEHGPAETQTPGSLPDVNLTQIFTLTNELRDSGATIRTAIYIAA 

Two isoforms of human TIM3 have been identified . GISAGLALALIFGALIFKWYSHSKEKTONLSLISLANIPPSGLANAVAEG 
Isoform 1 ( Accession No . NP _ 116171 ; SEQ ID NO : 286 ) 
consists of 301 amino acids and represents the canonical IRSEENIYTIEEDVYEVEEPNEYYCYVSSGQQPSQPLGCRFAMP 
sequence . Isoform 2 ( Accession No . AAH20843 ; SEQ ID 15 The term “ antibody ” refers , in one embodiment , to a 
NO : 287 ) consists of 142 amino acids , and is soluble . It lacks protein comprising at least two heavy ( H ) chains and two 
amino acid residues 143 - 301 , which encode the transmem light ( L ) chains inter - connected by disulfide bonds . Each brane domain , the cytoplasmic domain , and part of the heavy chain is comprised of a heavy chain variable region 
extracellular domain of TIM3 . The amino acid residues ( abbreviated herein as VH ) and a heavy chain constant 132 - 142 also differ from the canonical sequence described 20 region ( abbreviated herein as CH ) . In certain antibodies , 
above . e . g . , naturally occurring IgG antibodies , the heavy chain 

Below are the amino acid sequences of the two known constant region is comprised of a hinge and three domains , 
human TIM3 isoforms . CH1 , CH2 and CH3 . In certain antibodies , e . g . , naturally 
( A ) Human TIM3 isoform 1 ( Accession No . NP _ 116171 ; 25 occurring IgG antibodies , each light chain is comprised of a 
SEQ ID NO : 286 ; encoded by the nucleotide sequence light chain variable region ( abbreviated herein as VL ) and a 
having Accession No . NM _ 032782 . 4 ; SEQ ID NO : 288 ; light chain constant region . The light chain constant region 
FIG . 20 ) : is comprised of one domain ( abbreviated herein as CL ) . The 

VH and VL regions can be further subdivided into regions 
30 of hypervariability , termed complementarity determining 

MFSHLPFDCVLLLLLLLLTRSSEVEYRAEVGQNAYLPCFYTPAAPGNLVP regions ( CDR ) , interspersed with regions that are more 
VCWGKGACPVFECGNVLRTDERDVNYWTSRYWLNGDFRKGDVSLTIENV conserved , termed framework regions ( FR ) . Each VH and 

VL is composed of three CDRs and four FRs , arranged from 
TLADSGIYCCRIQIPGIMNDEKFNLKLVIKPAKVTPAPTRORDFTAAFPR amino - terminus to carboxy - terminus in the following order : 

35 FR1 , CDR1 , FR2 , CDR2 , FR3 , CDR3 , FR4 . The variable MLTTRGHGPAETOTLGSLPDINLTOISTLANELRDSRLANDLRDSGATIR regions of the heavy and light chains contain a binding 
IGIYIGAGICAGLALALIFGALIFKWYSHSKEKIQNLSLISLANLPPSGL domain that interacts with an antigen . The constant regions 

of the antibodies can mediate the binding of the immuno 
ANAVAEGIRSEENIYTIEENVYEVEEPNEYYCYVSSROOPSOPLGCRFAM globulin to host tissues or factors , including various cells of 

40 the immune system ( e . g . , effector cells ) and the first com 
ponent ( Clq ) of the classical complement system . A heavy 

( B ) Human TIM3 isoform 2 ( Accession No . AAH20843 ; chain may have the C - terminal lysine or not . Unless speci 
SEQ ID NO : 287 ; encoded by the nucleotide sequence fied otherwise herein , the amino acids in the variable regions 
having Accession No . BC020843 . 1 ; SEQ ID NO : 289 ) : are numbered using the Kabat numbering system and those 

45 in the constant regions are numbered using the EU system . 
An " IgG antibody ” , e . g . , a human IgG1 , IgG2 , IgG3 and 

MFSHLPFDCVLLLLLLLLTRSSEVEYRAEVGQNAYLPCFYTPAAPGNLVP IgG4 antibody , as used herein has , in certain embodiments , 
the structure of a naturally occurring IgG antibody , i . e . , it has 

VCWGKGACPVFECGNVVLRTDERDVNYWTSRYWLNGDFRKGDVSLTIENV the same number of heavy and light chains and disulfide 
TLADSGIYCCRIQIPGIMNDEKFNLKLVIKPGEWTFACHLYE 50 bonds as a naturally occurring IgG antibody of the same 

subclass . For example , an anti - TIM3 IgG1 , IgG2 , IgG3 or 
The signal sequence of isoforms 1 and 2 corresponds to IgG4 antibody consists of two heavy chains ( HCs ) and two 

amino acids 1 - 21 ( underlined ) . Thus , the mature isoforms 1 light chains ( LCs ) , wherein the two heavy chains and light 
and 2 consist of amino acids 22 to 301 or 142 , respectively . chains are linked by the same number and location of 
The extracellular domain of mature human TIM3 consists of 55 disulfide bridges that occur in naturally occurring IgG1 , 
amino acids 22 - 202 of SEQ ID NO : 286 and has the amino IgG2 , IgG3 and IgG4 antibodies , respectively ( unless the 
acid sequence : antibody has been mutated to modify the disulfide bridges ) . 

Antibodies typically bind specifically to their cognate 
antigen with high affinity , reflected by a dissociation con 

( SEQ ID NO : 290 ) 60 stant ( KD ) of 10 - 5 to 10 - 11 M or less . Any Ko greater than 
SEVEYRAEVGQNAYLPCFYTPAAPGNLVPVCWGKGACPVFECGNVVLRTD about 10 - 4 M is generally considered to indicate nonspecific 
ERDVNYWTSRYWLNGDFRKGDVSLTIENVTLADSGIYCCRIQIPGIMNDE binding . As used herein , an antibody that “ binds specifi 

cally ” to an antigen refers to an antibody that binds to the 
KFNLKLVIKPAKVTPAPTRORDFTAAFPRMLTTRGHGPAETOTLGSLPDI antigen and substantially identical antigens with high affin 

65 ity , which means having a Ky of 10 - ' M or less , 10 - 8 M or NLTQISTLANELRDSRLANDLRDSGATIRIG . less , 5x10 - 9 M or less , or between 10 - 8 M and 10 - 10 M or 
less , but does not bind with high affinity to unrelated 
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antigens . An antigen is “ substantially identical ” to a given The term “ monoclonal antibody , " as used herein , refers to 
antigen if it exhibits a high degree of sequence identity to the an antibody from a population of substantially homogeneous 
given antigen , for example , if it exhibits at least 80 % , at least antibodies , i . e . , the individual antibodies comprised in the 
90 % , at least 95 % , at least 97 % , or at least 99 % sequence population are substantially similar and bind the same 
identity to the sequence of the given antigen . By way of 5 epitope ( s ) ( e . g . , the antibodies display a single binding 
example , an antibody that binds specifically to human TIM3 specificity and affinity ) , except for possible variants that may 
can , in certain embodiments , also have cross - reactivity with arise during production of the monoclonal antibody , such 
TIM3 antigens from certain primate species ( e . g . , cynomol variants generally being present in minor amounts . The 
gus TIM3 ) , but cannot cross - react with TIM3 antigens from modifier “ monoclonal ” indicates the character of the anti 
other species or with an antigen other than TIM3 . 10 body as being obtained from a substantially homogeneous 

population of antibodies , and is not to be construed as An immunoglobulin can be from any of the commonly requiring production of the antibody by any particular known isotypes , including but not limited to IgA , secretory method . The term “ human monoclonal antibody ” refers to IgA , IgG and IgM . The IgG isotype is divided in subclasses an antibody from a population of substantially homogeneous in certain species : IgG1 , IgG2 , IgG3 and IgG4 in humans , 14 in humans , 15 antibodies that display ( s ) a single binding specificity and and IgG1 , IgG2a , IgG2b and IgG3 in mice . In certain which has variable and optional constant regions derived 
embodiments , the anti - TIM3 antibodies described herein are from human germline immunoglobulin sequences . In one 
of the IgG1 subtype . Immunoglobulins , e . g . , IgG1 , exist in embodiment , human monoclonal antibodies are produced by 
several allotypes , which differ from each other in at most a a hybridoma which includes a B cell obtained from a 
few amino acids . “ Antibody ” includes , by way of example , 20 transgenic non - human animal , e . g . , a transgenic mouse , 
both naturally occurring and non - naturally occurring anti having a genome comprising a human heavy chain transgene 
bodies ; monoclonal and polyclonal antibodies ; chimeric and and a light chain transgene fused to an immortalized cell . 
humanized antibodies ; human and nonhuman antibodies and The term " recombinant human antibody , ” as used herein , 
wholly synthetic antibodies . includes all human antibodies that are prepared , expressed , 

The term " antigen - binding portion " of an antibody , as 25 created or isolated by recombinant means , such as ( a ) 
used herein , refers to one or more fragments of an antibody antibodies isolated from an animal ( e . g . , a mouse ) that is 
that retain the ability to specifically bind to an antigen ( e . g . , transgenic or transchromosomal for human immunoglobulin 
human TIM3 ) . It has been shown that the antigen - binding genes or a hybridoma prepared therefrom , ( b ) antibodies 
function of an antibody can be performed by fragments of a isolated from a host cell transformed to express the antibody , 
full - length antibody . Examples of binding fragments encom - 30 e . g . , from a transfectoma , ( c ) antibodies isolated from a 
passed within the term “ antigen - binding portion " of an recombinant , combinatorial human antibody library , and ( d ) 
antibody , e . g . , an anti - TIM3 antibody described herein , antibodies prepared , expressed , created or isolated by any 
include ( i ) a Fab fragment ( fragment from papain cleavage ) other means that involve splicing of human immunoglobulin 
or a similar monovalent fragment consisting of the V? , VH , gene sequences to other DNA sequences . Such recombinant 
LC and CH1 domains ; ( ii ) a F ( ab ) 2 fragment ( fragment 35 human antibodies comprise variable and constant regions 
from pepsin cleavage ) or a similar bivalent fragment com - that utilize particular human germline immnunoglobulin 
prising two Fab fragments linked by a disulfide bridge at the sequences are encoded by the germline genes , but include 
hinge region ; ( iii ) a Fd fragment consisting of the Vy and subsequent rearrangements and mutations which occur , for 
CH1 domains ; ( iv ) a Fv fragment consisting of the V , and example , during antibody maturation . As known in the art 
Vy domains of a single arm of an antibody , ( v ) a dAb 40 ( see , e . g . , Lonberg ( 2005 ) Nature Blotech . 23 ( 9 ) : 1117 
fragment ( Ward et al . , ( 1989 ) Nature 341 : 544 - 546 ) , which 1125 ) , the variable region contains the antigen binding 
consists of a Vy domain ; ( vi ) an isolated complementarity domain , which is encoded by various genes that rearrange to 
determining region ( CDR ) and ( vii ) a combination of two or form an antibody specific for a foreign antigen . In addition 
more isolated CDRs which can optionally be joined by a to rearrangement , the variable region can be further modified 
synthetic linker . Furthermore , although the two domains of 45 by multiple single amino acid changes ( referred to as 
the Fv fragment , V , and VH , are coded for by separate somatic mutation or hypermutation ) to increase the affinity 
genes , they can be joined , using recombinant methods , by a of the antibody to the foreign antigen . The constant region 
synthetic linker that enables them to be made as a single will change in further response to an antigen ( i . e . , isotype 
protein chain in which the V , and Vy regions pair to form switch ) . Therefore , the rearranged and somatically mutated 
monovalent molecules ( known as single chain Fv ( scFv ) ; see 50 nucleic acid molecules that encode the light chain and heavy 
e . g . , Bird et al . ( 1988 ) Science 242 : 423 - 426 ; and Huston et chain immunoglobulin polypeptides in response to an anti 
al . ( 1988 ) Proc . Natl . Acad . Sci . USA 85 : 5879 - 5883 ) . Such gen cannot have sequence identity with the original nucleic 
single chain antibodies are also intended to be encompassed acid molecules , but instead will be substantially identical or 
within the term “ antigen - binding portion ” of an antibody . similar ( i . e . , have at least 80 % identity ) . 
These antibody fragments are obtained using conventional 55 A " human " antibody ( HUMAb ) refers to an antibody 
techniques known to those with skill in the art , and the having variable regions in which both the framework and 
fragments are screened for utility in the same manner as are CDR regions are derived from human germline immuno 
intact antibodies . Antigen - binding portions can be produced globulin sequences . Furthermore , if the antibody contains a 
by recombinant DNA techniques , or by enzymatic or chemi - constant region , the constant region also is derived from 
cal cleavage of intact immunoglobulins . 60 human germline immunoglobulin sequences . The anti - TIM3 

A “ bispecific " or " bifunctional antibody ” is an artificial antibodies described herein can include amino acid residues 
hybrid antibody having two different heavy / light chain pairs not encoded by human germline immunoglobulin sequences 
and two different binding sites . Bispecific antibodies can be ( e . g . , mutations introduced by random or site - specific muta 
produced by a variety of methods including fusion of genesis in vitro or by somatic mutation in vivo ) . However , 
hybridomas or linking of Fab ' fragments . See , e . g . , Song - 65 the term “ human antibody ” , as used herein , is not intended 
sivilai & Lachmann , Clin . Exp . Immunol . 79 : 315 - 321 to include antibodies in which CDR sequences derived from 
( 1990 ) ; Kostelny et al . , J . Immunol . 148 , 1547 - 1553 ( 1992 ) . the germline of another mammalian species , such as a 
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mouse , have been grafted onto human framework effector functions generally require the Fc region to be 
sequences . The terms “ human ” antibodies and “ fully combined with a binding domain ( e . g . , an antibody variable 
human " antibodies are used synonymously . domain ) . 

A “ humanized ” antibody refers to an antibody in which An “ Fc receptor ” or “ FcR ” is a receptor that binds to the 
some , most or all of the amino acids outside the CDR 5 Fc region of an immunoglobulin . FcRs that bind to an IgG 
domains of a non - human antibody are replaced with corre - antibody comprise receptors of the Fcyr family , including 
sponding amino acids derived from human immunoglobu - allelic variants and alternatively spliced forms of these 
lins . In one embodiment of a humanized form of an anti receptors . The Feyr family consists of three activating 
body , some , most or all of the amino acids outside the CDR ( FCERI , FcyRIII , and FcyRIV in mice ; FcYRIA , FYRIIA , 
domains have been replaced with amino acids from human 10 and FcYRIIIA in humans ) and one inhibitory ( FcYRIIB ) 
immunoglobulins , whereas some , most or all amino acids receptor . Various properties of human FcyRs are known in 
within one or more CDR regions are unchanged . Small the art . The majority of innate effector cell types coexpress 
additions , deletions , insertions , substitutions or modifica - one or more activating FcyR and the inhibitory FcYRIIB , 
tions of amino acids are permissible as long as they do not whereas natural killer ( NK ) cells selectively express one 
abrogate the ability of the antibody to bind to a particular 15 activating Fc receptor ( FcYRIII in mice and FcyRIIIA in 
antigen . A “ humanized " antibody retains an antigenic speci - humans ) but not the inhibitory FcyRIIB in mice and humans . 
ficity similar to that of the original antibody . Human IgG1 binds to most human Fc receptors and is 

A “ chimeric antibody ” refers to an antibody in which the considered equivalent to murine IgG2a with respect to the 
variable regions are derived from one species and the types of activating Fc receptors that it binds to . 
constant regions are derived from another species , such as an 20 An " Fc region ” ( fragment crystallizable region ) or “ Fc 
antibody in which the variable regions are derived from a domain ” or “ Fc ” refers to the C - terminal region of the heavy 
mouse antibody and the constant regions are derived from a chain of an antibody that mediates the binding of the 
human antibody . immunoglobulin to host tissues or factors , including binding 

As used herein , “ isotype ” refers to the antibody class to Fc receptors located on various cells of the immune 
( e . g . , IgG1 , IgG2 , IgG3 , IgG4 , IgM , IgA1 , IgA2 , IgD , and 25 system ( e . g . , effector cells ) or to the first component ( C1q ) 
IgE antibody ) that is encoded by the heavy chain constant of the classical complement system . Thus , an Fc region 
region genes . comprises the constant region of an antibody excluding the 

" Allotype ” refers to naturally occurring variants within a first constant region immunoglobulin domain ( e . g . , CH1 or 
specific isotype group , which variants differ in a few amino CL ) . In IgG , IgA and IgD antibody isotypes , the Fc region 
acids ( see , e . g . , Jefferis et al . ( 2009 ) mAbs 1 : 1 ) . Anti - TIM3 30 comprises two identical protein fragments , derived from the 
antibodies described herein can be of any allotype . As used second ( CH2 ) and third ( CH3 ) constant domains of the 
herein , antibodies referred to as " IgG1f , " " IgG1 . 1f , " or antibody ' s two heavy chains ; IgM and IgE Fc regions 
" IgG1 . 3f " isotype are IgG1 , effectorless IgG1 . 1 , and effec - comprise three heavy chain constant domains ( CH domains 
torless IgG1 . 3 antibodies , respectively , of the allotype “ f , ” 2 - 4 ) in each polypeptide chain . For IgG , the Fc region 
i . e . , having 214R , 356E and 358M according to the EU 35 comprises immunoglobulin domains CH2 and CH3 and the 
index as in Kabat , as shown , e . g . , in SEQ ID NO : 3 . hinge between CH1 and CH2 domains . Although the defi 

The phrases " an antibody recognizing an antigen ” and “ an nition of the boundaries of the Fc region of an immuno 
antibody specific for an antigen ” are used interchangeably globulin heavy chain might vary , as defined herein , the 
herein with the term “ an antibody which binds specifically human IgG heavy chain Fc region is defined to stretch from 
to an antigen . " 40 an amino acid residue D221 for IgG1 , V222 for IgG2 , L221 
An “ isolated antibody , ” as used herein , is intended to refer for IgG3 and P224 for IgG4 to the carboxy - terminus of the 

to an antibody which is substantially free of other proteins heavy chain , wherein the numbering is according to the EU 
and cellular material . index as in Kabat . The CH2 domain of a human IgG Fc 

As used herein , an antibody that " inhibits binding of region extends from amino acid 237 to amino acid 340 , and 
TIM3 - L to TIM3 ” is intended to refer to an antibody that 45 the CH3 domain is positioned on C - terminal side of a CH2 
inhibits the binding of TIM3 to its ligand , e . g . , phosphati - domain in an Fc region , i . e . , it extends from amino acid 341 
dylserine , e . g . , in binding assays using CHO cells trans to amino acid 447 or 446 ( if the C - terminal lysine residue is 
fected with human TIM3 or TIM3 expressing activated T absent ) or 445 ( if the C - terminal glycine and lysine residues 
cells , with an EC50 of about 1 ug / mL or less , such as about are absent ) of an IgG . As used herein , the Fc region can be 
0 . 9 ug / mL or less , about 0 . 85 ug / mL or less , about 0 . 8 ug / mL 50 a native sequence Fc , including any allotypic variant , or a 
or less , about 0 . 75 ug / mL or less , about 0 . 7 ug / mL or less , variant Fc ( e . g . , a non - naturally occurring Fc ) . Fc can also 
about 0 . 65 ug / mL or less , about 0 . 6 ug / mL or less , about refer to this region in isolation or in the context of an 
0 . 55 ug / mL or less , about 0 . 5 ug / mL or less , about 0 . 45 Fc - comprising protein polypeptide such as a “ binding pro 
ug / mL or less , about 0 . 4 ug / mL or less , about 0 . 35 ug / mL or tein comprising an Fc region , ” also referred to as an “ Fc 
less , about 0 . 3 ug / mL or less , about 0 . 25 ug / mL or less , 55 fusion protein ” ( e . g . , an antibody or immunoadhesion ) . 
about 0 . 2 ug / mL or less , about 0 . 15 ug / mL or less , about 0 . 1 A " native sequence Fc region " or " native sequence Fc " 
ug / mL or less , or about 0 . 05 ug / mL or less , in art - recognized comprises an amino acid sequence that is identical to the 
methods , e . g . , the FACS - based binding assays described amino acid sequence of an Fc region found in nature . Native 
herein . sequence human Fc regions include a native sequence 
An “ effector function ” refers to the interaction of an 60 human IgG1 Fc region ; native sequence human IgG2 Fc 

antibody Fc region with an Fc receptor or ligand , or a region ; native sequence human IgG3 Fc region ; and native 
biochemical event that results therefrom . Exemplary “ effec sequence human IgG4 Fc region as well as naturally occur 
tor functions ” include Clq binding , complement dependent ring variants thereof . Native sequence Fc include the various 
cytotoxicity ( CDC ) , Fc receptor binding , FcyR - mediated allotypes of Fcs ( see , e . g . , Jefferis et al . ( 2009 ) mAbs 1 : 1 ) . 
effector functions such as ADCC and antibody dependent 65 The term “ epitope ” or “ antigenic determinant ” refers to a 
cell - mediated phagocytosis ( ADCP ) , and downregulation of site on an antigen ( e . g . , TIM3 ) to which an immunoglobulin 
a cell surface receptor ( e . g . , the B cell receptor ; BCR ) . Such or antibody specifically binds , e . g . , as defined by the specific 
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method used to identify it . Epitopes can be formed both from at least 50 % , i . e . , regardless of whether one or the other 
contiguous amino acids ( usually a linear epitope ) or non - antibody is contacted first with the antigen in the competi 
contiguous amino acids juxtaposed by tertiary folding of a tion experiment . 
protein ( usually a conformational epitope ) . Epitopes formed Competitive binding assays for determining whether two 
from contiguous amino acids are typically , but not always , 5 antibodies compete or cross - compete for binding include : 
retained on exposure to denaturing solvents , whereas competition for binding to T cells expressing TIM3 , e . g . , by 
epitopes formed by tertiary folding are typically lost on flow cytometry , such as described in the Examples . Other 
treatment with denaturing solvents . An epitope typically methods include : SPR ( e . g . , BIACORE® ) , solid phase 
includes at least 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 or 15 direct or indirect radioimmunoassay ( RIA ) , solid phase 
amino acids in a unique spatial conformation . Methods for direct or indirect enzyme immunoassay ( EIA ) , sandwich 
determining what epitopes are bound by a given antibody competition assay ( see Stahli et al . , Methods in Enzymology 
( i . e . , epitope mapping ) are well known in the art and include , 9 : 242 ( 1983 ) ) ; solid phase direct biotin - avidin EIA ( see 
for example , immunoblotting and immunoprecipitation Kirkland et al . , J . Immunol . 137 : 3614 ( 1986 ) ) ; solid phase 
assays , wherein overlapping or contiguous peptides from 15 direct labeled assay , solid phase direct labeled sandwich 
( e . g . , from TIM3 ) are tested for reactivity with a given assay ( see Harlow and Lane , Antibodies : A Laboratory 
antibody ( e . g . , anti - TIM3 antibody ) . Methods of determin Manual , Cold Spring Harbor Press ( 1988 ) ) ; solid phase 
ing spatial conformation of epitopes include techniques in direct label RIA using 1 - 125 label ( see Morel et al . , Mol . 
the art and those described herein , for example , X - ray Immunol . 25 ( 1 ) : 7 ( 1988 ) ) ; solid phase direct biotin - avidin 
crystallography , antigen mutational analysis , 2 - dimensional 20 EIA ( Cheung et al . , Virology 176 : 546 ( 1990 ) ) ; and direct 
nuclear magnetic resonance and HDX - MS ( see , e . g . , labeled RIA . ( Moldenhauer et al . , Scand . J . Immunol . 32 : 77 
Epitope Mapping Protocols in Methods in Molecular Biol - ( 1990 ) ) . 
ogy , Vol . 66 , G . E . Morris , Ed . ( 1996 ) ) . As used herein , the terms “ specific binding , ” “ selective 

The term " epitope mapping ” refers to the process of binding , " " selectively binds , ” and “ specifically binds , ” refer 
identification of the molecular determinants for antibody - 25 to antibody binding to an epitope on a predetermined 
antigen recognition . antigen . Typically , the antibody ( i ) binds with an equilibrium 

The term “ binds to the same epitope ” with reference to dissociation constant ( KD ) of approximately less than 10 - 7 
two or more antibodies means that the antibodies bind to the M , such as approximately less than 10 - 8 M , 10 - 9 M or 10 - 10 
same segment of amino acid residues , as determined by a M or even lower when determined by , e . g . , surface plasmon 
given method . Techniques for determining whether antibod - 30 resonance ( SPR ) technology in a BIACORE® 2000 instru 
ies bind to the “ same epitope on TIM3 ” with the antibodies ment using the predetermined antigen , e . g . , recombinant 
described herein include , for example , epitope mapping human TIM3 , as the analyte and the antibody as the ligand , 
methods , such as , X - ray analyses of crystals of antigen : or Scatchard analysis of binding of the antibody to antigen 
antibody complexes which provides atomic resolution of the 35 positive cells , and ( ii ) binds to the predetermined antigen 
epitope and hydrogen / deuterium exchange mass spectrom with an affinity that is at least two - fold greater than its 
etry ( HDX - MS ) . Other methods monitor the binding of the affinity for binding to a non - specific antigen ( e . g . , BSA , 
antibody to antigen fragments or mutated variations of the casein ) other than the predetermined antigen or a closely 
antigen where loss of binding due to a modification of an related antigen . Accordingly , an antibody that " specifically 
amino acid residue within the antigen sequence is often 40 binds to human TIM3 ” refers to an antibody that binds to 
considered an indication of an epitope component . In addi - soluble or cell bound human TIM3 with a K , of 10 - 7 M or 
tion , computational combinatorial methods for epitope map - less , such as approximately less than 10 - 8 M , 10 - 9 M or 
ping can also be used . These methods rely on the ability of 10 - 10 M or even lower . An antibody that “ cross - reacts with 
the antibody of interest to affinity isolate specific short cynomolgus TIM3 ” refers to an antibody that binds to 
peptides from combinatorial phage display peptide libraries . 45 cynomolgus TIM3 with a K , of 10 - 7 M or less , such as 
Antibodies having the same VH and VL or the same CDR1 , approximately less than 10 - 8 M , 10 - 9 M or 10 - 1° M or even 
2 and 3 sequences are expected to bind to the same epitope . lower . In certain embodiments , such antibodies that do not 

Antibodies that “ compete with another antibody for bind - cross - react with TIM3 from a non - human species exhibit 
ing to a target ” refer to antibodies that inhibit ( partially or essentially undetectable binding against these proteins in 
completely ) the binding of the other antibody to the target . 50 standard binding assays . 
Whether two antibodies compete with each other for binding The term “ kssoe " or " k , " , as used herein , is intended to 
to a target , i . e . , whether and to what extent one antibody refer to the association rate of a particular antibody - antigen 
inhibits the binding of the other antibody to a target , can be interaction , whereas the term “ k / , ” or “ k , " as used herein , 
determined using known competition experiments , e . g . , is intended to refer to the dissociation rate of a particular 
BIACORE® surface plasmon resonance ( SPR ) analysis . In 55 antibody - antigen interaction . The term “ K ) " , as used herein , 
certain embodiments , an antibody competes with , and inhib is intended to refer to the dissociation constant , which is 
its binding of another antibody to a target by at least 50 % , obtained from the ratio of k , to k , i . e . , kyk , ) and is 
60 % , 70 % , 80 % , 90 % or 100 % . The level of inhibition or expressed as a molar concentration ( M ) . Ky values for 
competition can be different depending on which antibody is antibodies can be determined using methods well estab 
the “ blocking antibody ” ( i . e . , the cold antibody that is 60 lished in the art . Available methods for determining the K , 
incubated first with the target ) . Competition assays can be of an antibody include surface plasmon resonance , a bio 
conducted as described , for example , in Ed Harlow and sensor system such as a BIACORE® system or flow cytom 
David Lane , Cold Spring Harb Protoc ; 2006 ; doi : 10 . 1101 / etry and Scatchard analysis . 
pdb . prot4277 or in Chapter 11 of “ Using Antibodies ” by Ed As used herein , the term " high affinity ” for an IgG 
Harlow and David Lane , Cold Spring Harbor Laboratory 65 antibody refers to an antibody having a Ky of 10 - 8 M or less , 
Press , Cold Spring Harbor , N . Y . , USA 1999 . Two antibodies 10 - 9M or less , or 10 - 10 M or less for a target antigen . 
" cross - compete ” if antibodies block each other both ways by However , “ high affinity ” binding can vary for other antibody 
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isotypes . For example , " high affinity ” binding for an IgM tionsx100 ) , taking into account the number of gaps , and the 
isotype refers to an antibody having a K , of 10 - 10 M or less , length of each gap , which need to be introduced for optimal 
or 10 - 8 M or less . alignment of the two sequences . The comparison of 

The term “ EC50 ” in the context of an in vitro or in vivo sequences and determination of percent identity between 
assay using an antibody or antigen binding fragment thereof , 5 two sequences can be accomplished using a mathematical 
refers to the concentration of an antibody or an antigen - algorithm , as described in the non - limiting examples below . 
binding portion thereof that induces a response that is 50 % The percent identity between two nucleotide sequences 
of the maximal response , i . e . , halfway between the maximal can be determined using the GAP program in the GCG 
response and the baseline . software package ( available at worldwideweb . gcg . com ) , 

The term “ naturally occurring ” as used herein as applied 10 using a NWSgapdna . CMP matrix and a gap weight of 40 , 
to an object refers to the fact that an object can be found in 50 , 60 , 70 , or 80 and a length weight of 1 , 2 , 3 , 4 , 5 , or 6 . 
nature . For example , a polypeptide or polynucleotide The percent identity between two nucleotide or amino acid 
sequence that is present in an organism ( including viruses ) sequences can also be determined using the algorithm of E . 
that can be isolated from a source in nature and which has Meyers and W . Miller ( CABIOS , 4 : 11 - 17 ( 1989 ) ) which has 
not been intentionally modified by man in the laboratory is 15 been incorporated into the ALIGN program ( version 2 . 0 ) , 
naturally occurring . using a PAM120 weight residue table , a gap length penalty 

A “ polypeptide ” refers to a chain comprising at least two of 12 and a gap penalty of 4 . In addition , the percent identity 
consecutively linked amino acid residues , with no upper between two amino acid sequences can be determined using 
limit on the length of the chain . One or more amino acid the Needleman and Wunsch ( J . Mol . Biol . ( 48 ) : 444 - 453 
residues in the protein can contain a modification such as , 20 ( 1970 ) ) algorithm which has been incorporated into the GAP 
but not limited to , glycosylation , phosphorylation or disul - program in the GCG software package ( available at http : / / 
fide bond formation . A " protein " can comprise one or more www . gcg . com ) , using either a Blossum 62 matrix or a 
polypeptides . PAM250 matrix , and a gap weight of 16 , 14 , 12 , 10 , 8 , 6 , or 

The term “ nucleic acid molecule , ” as used herein , is 4 and a length weight of 1 , 2 , 3 , 4 , 5 , or 6 . 
intended to include DNA molecules and RNA molecules . A 25 The nucleic acid and protein sequences described herein 
nucleic acid molecule can be single - stranded or double - can further be used as a " query sequence ” to perform a 
stranded , and can be cDNA . search against public databases to , for example , identify 

" Conservative amino acid substitutions ” refer to substi - related sequences . Such searches can be performed using the 
tutions of an amino acid residue with an amino acid residue NBLAST and XBLAST programs ( version 2 . 0 ) of Altschul , 
having a similar side chain . Families of amino acid residues 30 et al . ( 1990 ) J . Mol . Biol . 215 : 403 - 10 . BLAST nucleotide 
having similar side chains have been defined in the art . searches can be performed with the NBLAST program , 
These families include amino acids with basic side chains score = 100 , wordlength = 12 to obtain nucleotide sequences 
( e . g . , lysine , arginine , histidine ) , acidic side chains ( e . g . , homologous to the nucleic acid molecules described herein . 
aspartic acid , glutamic acid ) , uncharged polar side chains BLAST protein searches can be performed with the 
( e . g . , glycine , asparagine , glutamine , serine , threonine , tyro - 35 XBLAST program , score = 50 , wordlength = 3 to obtain 
sine , cysteine , tryptophan ) , nonpolar side chains ( e . g . , ala amino acid sequences homologous to the protein molecules 
nine , valine , leucine , isoleucine , proline , phenylalanine , described herein . To obtain gapped alignments for compari 
methionine ) , beta - branched side chains ( e . g . , threonine , son purposes , Gapped BLAST can be utilized as described 
valine , isoleucine ) and aromatic side chains ( e . g . , tyrosine , in Altschul et al . , ( 1997 ) Nucleic Acids Res . 25 ( 17 ) : 3389 
phenylalanine , tryptophan , histidine ) . In certain embodi - 40 3402 . When utilizing BLAST and Gapped BLAST pro 
ments , a predicted nonessential amino acid residue in an grams , the default parameters of the respective programs 
anti - TIM3 antibody is replaced with another amino acid ( e . g . , XBLAST and NBLAST ) can be used . See worldwide 
residue from the same side chain family . Methods of iden - web . ncbi . nlm . nih . gov . 
tifying nucleotide and amino acid conservative substitutions The nucleic acids can be present in whole cells , in a cell 
which do not eliminate antigen binding are well - known in 45 lysate , or in a partially purified or substantially pure form . A 
the art ( see , e . g . , Brummell et al . , Biochem . 32 : 1180 - 1187 nucleic acid is “ isolated ” or “ rendered substantially pure " 
( 1993 ) ; Kobayashi et al . Protein Eng . 12 ( 10 ) : 879 - 884 when purified away from other cellular components or other 
( 1999 ) ; and Burks et al . Proc . Natl . Acad . Sci . USA 94 : 412 contaminants , e . g . , other cellular nucleic acids ( e . g . , the 
417 ( 1997 ) ) . other parts of the chromosome ) or proteins , by standard 

For nucleic acids , the term “ substantial homology ” indi - 50 techniques , including alkaline / SDS treatment , CsCl band 
cates that two nucleic acids , or designated sequences ing , column chromatography , agarose gel electrophoresis 
thereof , when optimally aligned and compared , are identical , and others well known in the art . See , F . Ausubel , et al . , ed . 
with appropriate nucleotide insertions or deletions , in at Current Protocols in Molecular Biology , Greene Publishing 
least about 80 % of the nucleotides , at least about 90 % to and Wiley Interscience , New York ( 1987 ) . 
95 % , or at least about 98 % to 99 . 5 % of the nucleotides . 55 Nucleic acids , e . g . , DNA , can be mutated , in accordance 
Alternatively , substantial homology exists when the seg - with standard techniques to provide gene sequences . For 
ments will hybridize under selective hybridization condi - coding sequences , these mutations , can affect amino acid 
tions , to the complement of the strand . sequence as desired . In particular , DNA sequences substan 

For polypeptides , the term “ substantial homology ” indi - tially homologous to or derived from native V , D , J , con 
cates that two polypeptides , or designated sequences thereof , 60 stant , switches and other such sequences described herein 
when optimally aligned and compared , are identical , with are contemplated ( where " derived ” indicates that a sequence 
appropriate amino acid insertions or deletions , in at least is identical or modified from another sequence ) . 
about 80 % of the amino acids , at least about 90 % to 95 % , The term “ vector , ” as used herein , is intended to refer to 
or at least about 98 % to 99 . 5 % of the amino acids . a nucleic acid molecule capable of transporting another 

The percent identity between two sequences is a function 65 nucleic acid to which it has been linked . One type of vector 
of the number of identical positions shared by the sequences is a “ plasmid , ” which refers to a circular double stranded 
( i . e . , % homology = # of identical positions / total # of posi - DNA loop into which additional DNA segments can be 












































































































































































